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Complete bulkhead before concrete coping was placed 


New Methods in Bulkhead Construction 
T Jacksonville, Fla., the St. John’s River turns 

abruptly north, making an angle of 90 degrees or 
The angular piece of 
land is known as Commodore Point. The center of the 
shipping district is perhaps one and one-half miles up the 
river to the east. For a long time the location has 
seemed to be an advantageous site for the extension of 
the docking facilities of the city. Political contentions 
centered upon the property. At one time, it was pro- 
posed as the site for municipal docks; eventually, how- 
These have created 


less, with the city in the vertex. 


ever, private interests took hold. 
an’extensive wharf, developing not only the land above 
water but adding to it by building up from the bottom of 
the river. Ultimately, the development is to comprise 
Of this acreage, about seventy-five acres is 
natural land, while the remainder, 57 acres, belongs to 
The portion of 
about a 


132 acres. 


the shallow water adjoining the shore. 
the site rated as land was a marsh and lay only 
yard above mean low tide at its maximum elevation. 
At the flood of ordinary tides pretty much the whole 
site of the development was submerged. But now there 
is an extensive area with its surface above all tides and 
with a very considerable wharf frontage. 

Wood is unsuited for submerged construction at Jack- 
sonville because of the presence and activities of the 
teredo. A wooden wharf would probably have been the 
economical thing had it not been for this consideration. 
A suitable concrete bulkhead wall of the usual heavy 
type would have cost too much. What has been done 
is to strike in between the two extremes. Wood has been 
used but it is wood enveloped by soil and in consequence 
free from the depredations of the teredo. 
used also; but the amount is cut down to a comparatively 
small yardage by the use of suitably distributed steel 
members. 


Concrete is 


The rock immediately underlying the soil is about 
thirty feet below mean low tide. In order 


in respect to details. Since wood was at the outset left 
out of the question for exposed construction, concrete 
or other masonry was indicated as the proper thing 
for the construction of the bulkhead wall. Thus, great 
concrete blocks, such as those in common use in New 




















Steel sheeting tied back to vertical “dead men” 


York Harbor, might have been built into a wall. Such 
a wall would, however, if constructed after the usual 
manner, have required a very great thickness because of 
the great depth and weight of the filling to be put behind 
it. As the frontage was about a mile in length, too great 
expense would have been entailed. An alternative 
would have been to employ reinforced concrete cellular 
cribs, such as lately have found use in Canada. The 
cribs would have been sunk along with a filling, say, of 
rock. Or, the concrete cribs might have had a simple 
box-like form, such as those used on the Pacific Coast of 
North America. But all this kind of construction runs 
into money, partly because of the cost of the actual 
materials and partly because of construction expense. 
Wooden cribs filled with rock would have been splendid, 
no doubt, had the teredo not been in possession. 

It seemed necessary at Jacksonville to adopt a method 
less expensive than those represented by the foregoing 
suggestions. The type of bulkhead wall that has been 
adopted is perbaps without precedent, especially if one 
takes into account the size of the wall and the severity 
of the conditions. 

Wood if perpetually submerged is a most excellent 
material, having an indefinite life. This has repeatedly 
been proved at New York and elsewhere when old piling 
has been pulled and found upon examination to be in just 
about as good condition as when put down. So, if it 
had not been for the teredo, wooden cribbing would have 
been quite proper, up to a point, say, one foot below low 
water level. 

Steel would seem to have a long life under the same 
conditions as wood; but the matter hardly rests on equal 
evidence. Corrosion seems to require the combination 
of free oxygen—as the oxygen in the air—and moisture. 
Water contains more or less air in the form of minute 
bubbles; but this condition probably ceases to a large 
extent at a distance below the surface. Further, the 
total amount of oxygen in such bubbles is 





to investigate conditions bore holes were 
put down along two lines 15 feet apart. 
The intervals between consecutive holes 
were 25 feet in length. These exploratory 
borings disclosed coral rock for the greater 
part of the frontage. At or near one end, 
however, clay was found instead of rock. 
The rock was overlaid by a stratum of sand 
which varied in thickness from two to 
forty feet. 

The method of combining steel and 
concrete at this waterfront is probably 
without previous example. It should be 
borne in mind that economy largely con- 
trolled the situation. At the same time, 
the potentialities of this combination have 
been actually demonstrated. Itis possible, 
naturally, that the next similar combina- 
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small, this gas being diluted with four 
times as much nitrogen. The use of steel 
would then appear to have been within 
the possibilities at Jacksonville, particu- 
larly if protected. 

At any rate, steel has been called into 
service on this job and used in two ways. 
First, steel sheet piling has been employed 
to provide a continuous diaphragm extend- 
ing along the whole length and reaching 
down into the underlying rock at the bot- 
tom. Necessarily, such sheeting consists 
of narrow vertical strips. But these are, 
for the most part, interlocked, each and 
every one with its neighbors along the 
frontage. There are exceptions at points 
where the wharf rounds the 90-degree curve 
and perhaps at other points where pieces 








tion will disclose some technical advances 


What a single sheet pile looks like 


(Concluded on page 200) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


The Role of the Airplane Mechanic 


F our aerial preparations are to be crowned with 
success, it is imperative that we secure an army of 
skilled, conscientious 
after pilots, an air fleet requires a well-organized non- 
flying personnel to groom the winged steeds which carry 
aloft the knights of the skies 
An airplane is indeed a fragile thing, no matter how 
strong it may appear. It is made of wood, light metal, 
linen—all delicate materials, and driven by an engine 
in which every ounce of metal that could possibly be 
So it is obvious that such a 


airplane mechanics. For 


spared has been removed. 
vehicle requires constant attention and adjustments and 
repairs. Every time a machine returns from a flight 
it must be carefully examined; guy wires must be 
tightened; bolts must be made firm; and any rents in 
the vast spread of taut linen must be mended. The 
engine must be overhauled after some seventy hours of 
constant service, and that in itself is quite an undertaking. 

But careful inspection and overhauling preclude 
accidents in the air. The pilot, starting out for the 
day's work, must needs place full confidence in his 
mechanics. He must feel at ease as regards the con- 
dition of his machine; otherwise he cannot perform his 
duties to the best of his ability. And to realize this 
condition of confidence an airplane cannot receive too 
much grooming. 

At present it is understood that our flying service is 
having some difficulty in securing airplane mechanics. 
The trouble lies not in lack of numbers, but rather in the 
type of men enlisting for this service; for the require- 
ments of this work are exceedingly peculiar, and a non- 
flying personnel is a matter of much training in actual 
airplane inspection and repairs. The experience and 
training of the automobile repair man, we are told, is 
valuable, especially on the engine end; but when it 
comes to repairs on the fragile airplane proper, his type 
of handiwork is somewhat too heavy. Here is where 
the skilled woodworker or cabinetmaker can best serve 
his country. Again, in the matter of adjustments, where 
guy wires must be pulled taut to a nicety, perhaps the 
trdined mechanic is best prepared for the task. Lastly, 
the repairing of wings with glue-pot and linen calls for 
still another class of artisan, possibly a piano builder 
who has been doing delicate gluing on piano-action parts 
for years. At any rate, this all goes to prove that the 
airplane mechanic must come from all classes of peace- 
time occupations, or he must be exceedingly versatile. 

It is to be hoped that all men who have the requisite 
training will endeavor to enlist in the non-flying service 
of our aerial forces. For with wrench and pliers and 
blow-torch and glue-pot, they too will help win the war 


Enemy Property 

HEN Congress last October, in passing the 

Trading with the Enemy Act, made pro- 

vision for taking over enemy property in 
the United States, and so administering it that its income 
may be turned into the purchase of bonds to help prose- 
cute the war against Germany, few people realized the 
magnitude of the undertaking involved. When the 
Alien Property Custodian began to get his office into 
shape, so much room was required and so little was 
available in the government buildings that it was neces- 
sary to take over and occupy an apartment house in one 
of the residence districts of Washington. After the 
force was installed it was found that the building was 
too far from the business section to enable the employees 
to get their lunches, so a complete restaurant had to be 
installed and operated to feed the several hundred men 
and women at noon time. 

The Alien Property Custodian is really running a 
huge trust company, utilizing the services of hundreds of 
experienced bank and trust company employees, lawyers, 
trained investigators, and stenographers. The work of 


this big organization is divided into five main bureaus— 
administration, investigation, legal, trust and audit. 
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The custodian is assisted by a managing director, five 
bureau directors, and chiefs of the various divisions and 
sections. Each day there is a meeting of these division 
and bureau chiefs for conference, just like a board 
meeting of a great corporation. This greatest of all 
trust companies manages a long list of enterprises, little 
and big, including everything from railroads to orphans’ 
estates—with breweries, lumber camps, candy factories, 
insurance companies, theaters, moving-picture houses, 
art galleries and steamship companies making up a few 
of the items. 

Not the least of the Alien Property Custodian’s 
functions is that of locating the property which he is 
to administer. First of all comes the question, Who 
is an enemy? In general this is answered on the basis 
of residence. A German citizen who peacefully resides 
in this country, who obeys the law, and who does not 
engage in correspondence or trading with persons within 
the enemy’s lines, or in pernicious activities within the 
United States, escapes any interference with his property. 
But anyone living within the boundaries of Austria, 
Germany, Bulgaria or Turkey or within any territory 
now occupied by the military forces of these nations is 
an alien enemy, at least presumptively. Even an 
American citizen in Germany may be an enemy under 
the act. American heiresses who have married German 
husbands thus have their incomes from the United States 
cut off. 

The law requires all trustees or custodians or agents 
for enemy property in this country to report it to the 
Alien Property Custodian, under heavy penalty; and all 
large holdings are presumably reported, since they 
would be comparatively easy to locate and identify. 
But the small holdings, large in the aggregate, are the 
ones that present difficulty. Enemy property is not 
merely real estate, life insurance, railroads, mines, stocks, 
or bonds. It may be a partnership in which persons 
residing in the Teutonic territories are interested. It 
may be a debt owed to a German or an ally of Germany 
by an American citizen or corporation. A woman in 
Georgia forwarded 72 cents which she said she owed a 
friend in Germany, and some one in Hoboken turned in 
the little tin banks in which collections were being made 
for the benefit of German war widows and orphans. 
After the war these pennies will reach their intended 
destination; until then they must help Uncle Sam fight. 

The difficult task of locating all these small holdings 
is one in which the Custodian needs the assistance of 
every American citizen. Every reader of this magazine 
can render a real service to the government by reporting 
direct to the Alien Property Custodian in Washington 
any alien enemy-owned property of which he or she 
Such information will be treated as confidential 
and respected as such. We cannot urge our readers too 
strongly to fall in with this recommendation in every 
case where they happen to be able to do so. 


knows. 


Why the Inventor Invents 


NE idea a week is the average for an inventor 
of our acquaintance. By vocation the man is 

an engineer and general handyman in a large 
New York club, but by avocation he is an inventor, a 
born inventor—if inventors are really born. And his 
ideas are not limited to one field or to one line of reasoning, 
for one week it may be a non-skid automobile device, 
the next a new propeller design, then a fascinating game, 
followed by a dustless ash sifter, and so on from one 
thing to something totally different. Which makes, his 
case all the more remarkable. 

All about us there are hundreds and thousands of 
inventors who at some time or another have brought 
forth a good idea or perhaps two or three ideas. But 
when a man can conceive of one good idea a week and 
keep up this rate for a year or two, he is certainly the 
high priest of the inventors’ cult. So we recently in- 
quired of him how he came to think up so many ingenious 
ideas in so many dissimilar fields. And this is what we 
learned: 

Inventions are generally due either to accident or to 
careful study. Many of the leading inventions can be 
traced to a chance remark, accident or peculiar incident; 
indeed, there is a wealth of romance in the history of 
many inventions. But what makes for inventions as 
nothing else can, is to refuse to accede the perfection of 
any given thing. No matter how good it is; no matter 
how apparent seems its perfection; no matter how long 
it may have existed in its present shape—it can and it 
must be improved upon. This makes for progress. 

We know of another inventor who refused to consider 
the violin as a perfected instrument, despite the fact 
that it has not changed its form in the past three hundred 
years or more. Not long ago he brought out a new type 
of violin which met with instant success. Another 
inventor believed shoes were far from perfect. Why 
shouldn’t they be ventilated? Doctors tell us that lack 
of air accounts for most foot troubles. Why not let 
the feet breathe? thought this inventor; and he went to 
work and finally perfected a simple shoe ventilator. 
And so we could go on with specific instances of im- 
provements which have been made on “ perfect”’ articles. 
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The true inventor takes nothing for granted. Per. 
fection, to his way of thinking, is strictly a comparative 
term. He makes “perfect’’ things still more perfect, 
Hence his success. 


The Sense of Smell in Insects 


T is a matter of common knowledge that the smelling 
power of mankind is but feebly developed in com. 
parison with that of certain members of the brute 

creation, and the proverbial best smeller is the dog. 
In this case, however, as in so many others, the proverb 
has fallen far behind the van of scientific investigation, 
As the nose of the man is to the nose of the hound, so 
the nose of the hound is to the smelling organs of varioug 
insects. The insect’s ‘‘outlook” upon the world appears 
to be preéminently through the olfactory sense, just ag 
ours is preéminently through the eyes, and the respective 
senses are quite comparable with each other in their 
powers. Thus it is recorded that a male moth can 
“smell out” the only female in the neighborhood at a 
distance of a mile. In the case of ants it has been 
suggested that the movable antennae, which bear the 
organs of smell, give these insects an olfactory space 
perception not unlike the optical and tactual space per- 
ception of man. 

A storehouse of fascinating information concerning 
the réle which smells play in insect life is laid open to us 
by Dr. N. E. MeIndoo’s monograph, “ Recognition 
Among Insects,” just published by the Smithsonian 
Institution. This work is based to a large extent upon 
the author’s remarkable studies of bees. There is 
abundant evidence that smell is the chief means of recog- 
nition among these insects. In order to approach this 
subject through facts already familiar to human ex- 
perience, we should remember that even our degenerate 
noses are able to distinguish a horse from a cow, a goat 
from a roe, and a dog from a cat. With practice we can 
accomplish greater feats. Dr. McIndoo was able, at 
the beginning of his work with bees, to distinguish only 
the more pronounced odors—the hive odor, brood odor, 
honey odor and wax odor. At the end of one summer, 
however, he could distinguish the three castes of bees— 
workers, drones and queens—merely by smelling them, 
and had even learned to recognize some subordinate 
scents in connection with these groups. Old workers 
for example, besides possessing the characteristic bee 
odor, emit, when seized, another distinct odor, which 
comes from the poison ejected through the sting. A 
worker carrying pollen also gives off an odor due to the 
pollen. The younger the workers, the less pronounced 
is the bee odor emitted. To the human nose the odor 
emitted by nurse bees and wax generators is much less 
pronounced than is the odor from old workers. When 
newly emerged from their cells, workers have a faint 
sweetish odor, but lack the characteristic bee odor. Old 
queens have a strong sweetish odor, while young queeas 
just out of their cells, have a much fainter odor. The 
majority of old drones have a faint odor, while almost 
every young drone has a stronger odor, slightly different 
from that of young workers and less sweetish. 

The fact that the trained human nose is able to dis- 
tinguish these differences makes it easy to credit the 
assertion that many finer shades of odor are perceptible 
to the bees themselves and play an important part in 
their relations to one another. Dr. McIndoo quotes 
Buttel-Reepen’s enumeration of the smells of the honey- 
bee, as follows: 1. The individual odor. 2. The 
family odor, common to the offspring of one queen. 3. 
The brood and chyle odor. 4. The drone odor. 5. 
The wax odor, differing for different colonies. 6. The 
honey odor, distinct for each colony. If a queen be 
daubed with honey from a queenless colony, she will be 
readily accepted by that colony when inserted. 7. The 
hive or colony odor, normally a mixture of the preceding 
odors, or some of them. An abnormal hive odor may 
arise under conditions of disease, etc. 

The author describes a long series of experiments by 
means of which he has shown the reality of these and 
other scents in honey bees, and points out how they 
affect the life of the hive. The subject has many appli- 
cations in practical bee-keeping. For instance, the 
success attained in uniting bees from two or more colonies 
depends upon the formation of a new hive odor. In 
order to have peace among the members of the new 
colony the original hive odors and individual odors 
must be thoroughly mixed. The addition of smoke 
helps in this process. The hive odor serves as the sign 
or badge by which all the members of a colony know one 
another, and a foreign hive odor promptly provokes 
hostilities among workers. Worker bees returning to 
the hives from the field pass the guards unmolested 
because they carry the proper sign. fea 

All insects apparently emit odors, but only those of 
honey-bees and ants have been carefully studied. In 
ants the family odor seems to play a much more impor- 
tant réle than it does in bees, where the hive odor has 
become the principal scent. Concerning the scent 
producing organs of insects an abundance of information 
is availabie, and this is quite fully summarized in the 
memoir under discussion. 
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Electricity 

Buying Heat in the Form of Steel Rods.—To an 
American manufacturer belongs the credit for standard- 
jzing electric heating; at least, he has brought out heating 
units in the shape of thin steel rods containing the re- 
sistance wire. These rods are made in various capacities 
and for various voltages, and it is planned to carry them 
in stock in all electrical supply stores. Thus any part 
of a home, store, warehouse, or factory can be heated by 
one or more of the new units at a trifling expense. 


A Nitrogen Radiator.—A recent addition to electric 
heating appliances is a radiator filled with nitrogen gas. 
It maintains an average temperature of 350 degrees Fahr. 
The electric heating element of this radiator is sur- 
rounded by nitrogen gas which fills the entire inside of 
the radiator. Obviously, the latter is hermetically 
sealed. The gas serves to carry the heat from the heating 
element to the radiating surfaces at a temperature higher 
than that of a steam radiator. One feature pointed out 
for this device is that there is no way by which clothing, 
drapery or anything else can catch fire, as it has no ex- 
posed red-hot open wires. 

Maintaining an Even Temperature Electrically.— 
There is now being offered an automatic controller that 
regulates the amount of current delivered to any heating 
appliance and maintains the heat of the @ppliance at an 
even temperature. This device is made in two types, 
one for alternating current and the other for direct cur- 
rent. In principle, the device is merely a thermostat: 
it contains a bimetallic strip of copper and iron riveted 
together, which is placed immediately over a heating coil 
and connected in series with the load. The heat de- 
veloped by the coil causes the thermostat to break the 
circuit whenever the temperature rises above a certain 
point. A handle on the outside permits the device to be 
set for any temperature between 90 and 160 degrees. 


Searchlight Ranges.—In an article in the Electrical 
World, Lieut. S. G. Hibben gives some particulars of the 
range of electric searchlights. In general, owing to 
atmospheric absorption, it is impracticable to work at 
ranges exceeding 6,000 yards, although cases are on 
record in which ships have been distinguished at a dis- 
tance of nine miles, and on slightly misty nights the 
glare of distant beams may be seen in the sky at even 
greater distances. With a 60-inch mirror, an arc 
operating at 20,000 watts, the ranges at which targets of 
gray and medium light targets may be satisfactorily 
illuminated are stated to be as follows: 

Very clear atmospheres. . .10,000 yards (or more) 

Average atmospheres..... 6,000 yards to 8,000 yards 
Slight haze or rain ....... 3,000 yards to 4,000 yards 
Fog or early dawn ....... 1,000 yards to 2,000 yards 

A Machine which Taps Live Wire Circuits.—Out 
in Redlands, Cal., H. B. Bush has developed a remarkable 
tapping machine which enables anyone to wrap a tap 
wire around a live wire without danger to himself. In 
describing this apparatus, a contemporary states that 
piece of ordinary No. 6 or No. 8 B. & S. gage bare 
annealed copper wire of approximately the right length 
is selected to make the tap. One end of the tap wire is 
wrapped upon the end of the dead branch line by hand, 
and the machine is then set on the tap wire at a point 
that will leave three inches or four inches of slack. The 
excess length of tap wire is then cut off, leaving six inches 
or eight inches sticking out through the machine. The 
machine is then moved up and on to the main live wire 
and the erank is turned to the right. This rotary motion 
is transferred to the winding head through a set, of bevel 
and spur gears. The winding head rotates around the 
main wire as an axis, and this motion wraps the tap wire 
around the main line wire and also pulls all slack out of 
the tap wire. On the end of the wrap a close pigtail is 
wound. After all the tap wire has been pulled through 
the winding head, the direction of the crank is reversed, 
the machine unhooks itself from the main line and the tap 
is made. 


Charged Barbed Wire Entanglements.—Recent 
despatches from our fighting front in France convey the 
interesting information that the Hun has resorted to the 
old stunt of passing a powerful electric current through 
his barbed-wire belts. During a night raid not so long 
ago, our boys, after penetrating the enemy’s first barrier 


and when near the second, were startled by a soft, crack- ; 


ling sound coming from the belt back of them. They 
turned in time to see the wires illuminating with a faint 
purplish glow, with here and there a vicious spark leaping 
into the air. The wires were charged. We are told that 
after a while the electrical demonstration ceased, and our 
boys returned to their trenches. Fortunately, the cur- 
rent was sufficiently powerful to cause a corona dis- 
charge, or purplish glow; otherwise, and without warning, 
our soldiers might have come in contact with the charged 
wires with perhaps fatal results. Inasmuch as this ruse 
is forever appearing here and there on all battlefronts, 
it might be well for raiders to carry some simple form of 
instrument which would indicate charged wires. As a gen- 
eral thing, of course, the current flowing through the 
barbed wire betrays itself through ares or sparks. But 
again, it may not! 
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Science 

The Samoa Observatory, at Apia, which has been 
maintained for the last 15 years by the Royal Society 
of Sciences of Géttingen, is probably the most important 
meteorological, seismological and magnetic outpost in 
the South Pacific. It is extremely gratifying to learn 
that Dr. Angenheister, the German director, has been 
permitted by the New Zealand military authorities to 
continue the work of this observatory and send out 
scientific communications. 

Rice Culture and Malaria.—It has been found 
that the culture of rice in the United States, as in other 
countries where the matter has been investigated, is 
attended by the production of enormous numbers of 
Anopheles mosquitoes, but to what extent the prev- 
alence of malaria is influenced thereby has not yet been 
accurately determined. A study of this question is 
being carried on at Crowley and Lake Charles, La., by 
the U.S. Public Health Service. 


Polish Technologists Meet in Moscow.—The 
American consul general at Moscow reports that Polish 
engineers and technicians residing in Russia held a 
congress in that city last October, with an attendance 
of 285. Plans were discussed for the rehabilitation and 
development of industry in Poland after the war and 
the organization of technical education. There were 
sections of the congress on architecture, mechanics, 
chemistry, electricity and economics. An association 
of Polish engineers and technicians is to be formed in 
Russia, with branches in the principal industrial cen- 
ters, and it will publish a bi-weekly journal. 

A National Plant Disease Survey.—The U. 8. 
Bureau of Plant Industry has recently organized a new 
office known as the Plant Disease Survey, under the 
direction of G. R. Lyman. Its principal objects are to 
collect information on plant diseases in the United States, 
covering such topics as prevalence, geographic distribu- 
tion, severity, etc., and to make this information im- 
mediately available to all persons interested, especially 
to those concerned with disease control. Collaborators 
have been appointed in every state, and, in addition, 
special investigations will be carried on to collect data on 
diseases of particular importance. During the crop season 
the survey publishes, at frequent intervals, a bulletin 
summarizing all the important information obtained. 

Humogen.—Dr. E. J. Russell has published in the 
Journal of the Board of Agriculture (London) a review of 
the experimental work that has been done to test the 
alleged merits of “humogen’’ (bacterized peat), at 
Rothamsted and elsewhere. He finds no evidence that 
humogen possesses any special agricultural value. The 
claim has been repeatedly made that it is “50 times as 
effective as farmyard manure,” but the experiments 
indicate that it is actually no better than any other 
organic manure with the same content of nitrogen, and 
that there is no justification for the high prices asked for 
it. The material varies widely in composition and in 
fertilizing value. The author concludes that ‘there is 
no definite evidence that ‘bacterization’ really adds to 
the value of peat.” 

Solar-Constant Observations in South America. 
—The Astrophysical Observatory of the Smithsonian 
Institution has not yet been able to carry out its plan of 
establishing a station for solar-constant work in South 
America, although an appropriate site has been found, 
with a record of 300 cloudless mornings per annum for 
observing. The equipment for this station was all 
prepared and packed, when conditions arising from the 
war made it necessary to postpone the undertaking. The 
expedition was accordingly sent, temporarily, to Hump 
Mountain, North Carolina, a station at 4,800 feet ele- 
vation and ordinarily favored with clear skies, though it 
is stated that the weather during 1917 was the cloudiest 
and rainiest heretofore known in that region. The 
preparation of equipment for this station led to valuable 
improvements in the bolometer and the pyranometer, and 
to the invention of a new instrument for avoiding compu- 
tation in reducing spectrobolometric observations. 


Counting Blood Corpuscles.—The Franklin Institute 
has recently awarded its Edward Longstreth Medal of 
Merit to Mr. Max Levy, of Philadelphia, Pa., for his new 
form of Haemocytometer. The purpose of this device 
is to provide an improvement in chambers for counting 
blood corpuscles. The specific improvement is in 
forming the entire chamber, with the exception of the 
cover glass, from a single plate of glass. Cross lines, one- 
twentieth of a millimeter apart, are ruled upon the glass 
base, thus dividing the surface into squares one four- 
hundredth of a square millimeter in area, The surface 
upon which these rulings are made is one-tenth of a 
millimeter below the under surface of the cover glass 
through which the blood corpuscles are counted with 
the aid of a microscope. The channels in this hemo- 
cytometer run across the slide, making it much easier 
to clean than the disk form. A modification has the 
rulings made on a separate plate, cemented into a 
transverse groove cut in the base plate, into which 
it is accurately fitted. The instrument is a decided im- 
provement over those heretofore obtained from Germany. 
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Automobile 


Pneumatic Tires in. Europe.—lIt is stated that 
pneumatic tires have practically disappeared in Germany 
where casings, such as have survived, are filled with 
compressed corks, rags, paper and packages of ground 
cork, while many cars run on their rims, wrapped with 
rope. In Holland tires are said to cost $350, while in 
England and France they sell for $90. 


A New Detachable Wheel.— Many ingenious designs 
for detachable wheels have been introduced, but an 
English inventor has recently brought out a new one 
which he claims can be removed in four seconds, after 
the wheel has been jacked up. Such quick work would 
undoubtedly necessitate some slight of hand, but the 
drawings of the locking device indicate that the opera- 
ation can be performed as easily and as quickly as anyone 
could desire. 


Rapid Changing Method for Spark Piugs.—In a 
recent French method, the spark plugs are mounted in a 
holder which is designed so as to slide along the cylinder 
of the engine and thus bring any one of the plugs into 
the working position. Sliding of this piece or holder 
brings the spark plug in question into 2 position in which 
it comes against a spring piece which serves to make 
contact for the plug with the main circuit. At the 
same time, the plug comes opposite a hole in the side 
of the cylinder, and this allows of igniting the gas by 
means of the spark. By this device, should a spark 
plug give out, it can be at once replaced by another. 


Benzole as a Fuel.—With gasoline at 95 cents a 
gallon in England it is natural that substitutes should 
be diligently sought and studied. Considerable attention 
has been given to benzole, although that fluid is not at 
present available as the entire output is required for 
munitions purposes. Most experimenters recommend a 
mixture of half benzole and half gasoline; and with this 
it has been found that, owing to absence of knocking, 
the ignition can be kept considerably more advanced 
than with gasoline alone. As a result the throttle can be 
opened more rapidly, so that after a slow-down the car 
will pick up speed much quicker, and more smoothly. 
Slow pulling is also improved, and a car that knocks 
habitually with gasoline will run perfectly on the mixture 
of equal parts of gasoline and benzole. 


Motor Cars for Malay States.—There seems to be 
a very good field for automobiles of various classes in 
the Federated Malay States. Most of those imported 
come from the United States or Great Britain. In spite 
of the war, this country is in a prosperous condition 
because of its resources in tin and rubber. Planters 
and miners use motor cars and cycles, but the principal 
business is probably done with the wealthier Chinese, 
who are not content in many cases with only one car 
when once they take to motoring. There may also bea 
great future for motor traction, for although the railway 
system is an excellent one and serves all the most popu- 
lous districts, there are new tracts of country being 
opened up which may have to depend for some years 
upon other methods of transport. 


Gear Ratios.—While we are usually overwhelmed by 
the mass of information in automobile catalogues there 
is one item that is conspicuous for its absence, and that 
is the gear ratio of the drive. There may be two 
explanations for this reticence. In the universal desire 
to make a good showing of hill climbing on “high” there 
is a great temptation to make that high gear in reality 
a very low one, which would not be conducive to the 
most satisfactory operation on smooth, level roads. 
Then again, on account of the difficulty so many people 
have in making a gear shift, especially on hills (owing to 
the crudity of gear shift design generally), if the ordinary 
running gear is made low enough, the driver is not called 
upon to shift gears very frequently. When we get a gear 
shift that is as easy and as simple to operate as the spark 
advance many things will be changed. 


Conserving Inner Tubes.—Considering the abuse 
to which inner tubes are subjected by the ordinary 
automobile owner it is a wonder they stand up aa they 
do; but the increasing cost of rubber will undoubtedly 
compel more careful methods of handling. Taking .a 
single point in tire manipulation: How many people 
properly talc a tube when putting it into a tire? Many 
do not even provide themselves with this necessary 
material. The constant movement between the casing 
and the tube causes a friction that is destructive to the 
tube. Moreover, this friction, and that resulting from 
the constant flexing of the casing, heats the tire, causing 
the tube to stick to the casing, with the result that the 
tube is torn. ‘To overcome this friction a liberal quantity 
of talc, powdered soapstone or graphite should be rubbed 
over the tube when it is put into the casing to act as a 
lubricant between the casing and the tube. Care should 
be taken, however, not to put too much of the powder 
into the casing, as is frequently done, for the loose excess 
collects into hard lumps that are apt to grind a hole 
through the delicate tube. 
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Testing the strength of cement by measuring the pull 
necessary to tear it apart 


Mechanical analysis of sand; the percentage retained Test for cementing value, which depends upon the number 


on each of a graded series of sieves is determined 


of blows necessary to break down the briquette 


Extracting Stories from Stones 


Macadam? 
Gravel, 


“WH AT kind of a road shall we build? 
Water bound? Tar or oil bound? 
and-clay, earth? Shall we build with the rock we have 

at hand or import rock from somewhere else? Will the 

rock that is here, which costs nothing to transport, make 

a road which will wear?” 

These and kindred questions should be asked by any 
community which has voted money to build roads. 
They should be asked by any individual who is going to 
build a driveway to a country home. They should be 
asked by any one, anywhere, who has anything to do 
with the selection of the type of road to be built, and the 
materials with which to build it 

Of course, the layman cannot answer them. But 
Uncle Sam can—he maintains a special road materials 
testing laboratory in the Office of Public Roads, Depart- 
ment of Agriculture, Washington, D. C., for the express 
purpose of answering such questions. More than that, 
he, through his learned road builders, has devised and 
built special testing apparatus and machinery, by means 
of which samples of rock and other road building material 
are made to tell their story—tell it so well and so com- 
pletely that, once the test is finished, those who are to 
make roads know tv a certainty just what they can 
expect of the material, just how it will wear, just what 
value it has as a foundation or surfacing material. 

Not very long ago the general idea of a road was a 
smooth way, which, once built, was an integral part of 
the landscape, as immovable as a mountain and about as 
apt to wear out. Today almost every one knows a road 
as a tool, a means to an end, an economic investment 


Road Building Reduced to a Science 


which must be carefully planned, as honestly built and as 
rigorously maintained as any other tool of commerce 
as any railroad, factory, mine, well or other source of 
wealth. 

Early roads were mere paths ia the dirt, sometimes 
with, sometimes without, rock sprinkled upon them. 
Modern roads are built as a house is built, with proper 
foundation, drainage, roof and walls, and must be main- 
tained as a house is maintained, repairs made as the first 
break comes, lest the whole investment crumble. 

That the repairs and maintenance be as little as possi- 
ble, that the returnson the investment be as great as 
possible, it is highly essential that the right material go 
to the right place. 

To this end does the testing laboratory labor. 

The important characteristics of rock used for road 
making are hardness, toughness and sometimes cement- 
ing value or binding power. Other features of rock are 
of interest to road engineers, such as the amount of water 
a given kind of rock absorbs, its specific gravity, its 
weight per cubic foot, its resistance to compression, etc., 
but the three essentials are as stated. 

To determine these qualities of rock many dainty and 
delicate machines are employed, and some of more 
vigorous construction such as the Deval abrasion ma- 
chine. In this machine cast iron cylinders are mounted 
on a shaft so that the axis of the cylinders is inclined at a 
30-degree angle with the axis of rotation. The material 
to be tested is broken up into pieces of which not more 
than sixty or less than forty, the lot weighing 11 pounds 
when thoroughly dried, are placed in each cylinder. 


Care is used to see that the pieces have sharp freshly 
broken and not rounded edges which greatly affect the 
accuracy of the result. The exact weight having been 
ascertained, the cover is bolted on the cylinder and the 
machine is started. It revolves at the rate of 30 turns 
a minute and 10,000 revolutions make a test. The 
tested rock is then carefully screened through sixteenth- 
inch mesh, the remaining material washed and dried and 
The difference between the initial and final 
weight shows the loss by abrasion. 

As thesample is throwntwice the length of the cylinder 
in each revolution the individual stones grind against 
each other, as well as against the sides of the cylinder. 
The rock may be broken by impact, so the test is not 
only for hardness but for toughness. Values of the 
per ceat of wear run from as low as one in rare cases to as 
high as 30 or even 40 for some sandstones and limestones. 

A rock may be very hard indeed, and suffer little from 
friction, and yet break under impact without much 
difficulty. So special hardness and toughness tests in 
addition to the abrasion test are conducted. 

For these tests specimens of rock of definite size must 
be obtained. The method is to drill a round core of rock 
from a specimen, using a diamond core drill in which the 
cutting is done with specially mounted black diamonds on 
the lower edge of the tube doing the cutting. The core 
of rock thus obtained is faced off to the proper dimensions 
with a diamond edge rock saw, both pieces of apparatus 
being delicate and designed expressly for this work. 
For the hardness test, the core, which is about one inch 
in diameter and about three inches in length, and which 


weighed. 











Testing stones for toughness. A weight falls upon the 
little cylinder until fracture occurs 


4 


: 
ie 





The hollow cylindrical drill which cuts from stone the 
cylinders used in the tests 





Hardness test. A revolving metal disk, set against the 


stone, measures the amount of abrasion ; 
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has been drilled perpendicular 
to the plane of the rock, and 
thoroughly dried, is inserted in 
the brass grip of what is known 
as the Dorry Hardness ma- 
chine. As the picture shows, 
this device is one which wears 
down the rock core against a 
revolving steel plate, a definite 
quantity of sand of known 
quality and size being used for 
the abrasive. Before the test 
is begun, the end of the speci- 
men in the grip is worn down 
on the steel disk until it is flat 
against it. Grip and specimen 
are then brought to a standard 
weight (using steel washers on 
the grip for the purpose), after 
which the steel disk is revolved 
at the rate of thirty revolutions 
a minute for 1,000 revolutions. 








filled with some water-exclud- 
ing material. This protection 
seems to have been very 
effective, for it has been stated 
that these vessels have taken 
the blow of the torpedo with- 
out suffering severe disable- 
ment. 

There is some doubt as to 
the characteristics of the guns 
which are carried. Jane ap- 
parently endorses the public 
statement that certain of the 
15-inch guns intended for 
the new Royal Sovereign class 
of dreadnoughts were appro- 
priated for the arming of these 
monitors. He also stated that 
the 14-inch guns which were 
ordered in America for the 
Greek battle-cruiser, ‘‘Sala- 
mis,’’ were mounted on certain 
of these vessels. 








The difference in weight be- 
fore and after the test is the 
variable factor in a fixed 
formula for obtaining what is called the hardness coeffi- 
cient in a scale of 20. The hardest varieties of quartzite 
will show a coefficient of as high as 19.7 while the soft 

(Concluded on page 200) 


Sandbag Armor on Warships 


MONG the forth by the 
exigencies of the present war is that of using sand- 
bags on warships for the overhead and side protection 
of batteries, a case of which is shown in the accompanying 
photographs taken on board a British monitor in the 
Adriatic. 
The sandbag and its 


many novelties called 


forerunner, the 


Right: grinding rocks to be made into briquettes. Left: molding briquettes to be tested for cementing value 


protection against the bombs which might drop within 
the gun emplacement; but it will afford good protection 
against the flying fragments of bombs which strike the 
deck outside of the emplacement. ' 

These British monitors are a new type which has been 
designed for fighting under special conditions. At the 
beginning of the war there were three of these vessels, 
known as the “Severn,” “Mersey” and ‘ Humber,” 
which were built by Vickers for the Brazilian navy and 
were purchased by Great Britain when the war broke 
They were 265 feet in length, 49 feet in breadth, 
They carried three 


out. 
and had a light draft of 4% feet. 


Public announcement has 
been made from time to time 
of the employment of these ships off the coast of Belgium 
and then later in the Adriatic; in both places they are 
credited with having rendered excellent service. 

Building a Pile Bridge to Victory 

T° the military engineer falls the task of repairing 
all damages inflicted by the retreating enemy or 
brought about by his shell-fire and aerial bombs. Among 
other things the enemy delights in destroying bridges, 
but in this connection he is not committing atrocities. 
For bridges are the very arteries over which the soldiers 
and their supplies flow in never-ending streams toward 
the enemy; hence their destruction comes 





bastion, have always been associated in 
our minds with land batteries; and never 
has the sandbag been employed on such an 
elaborate scale as may be witnessed today 
on the western fighting line in 
Italy and the Balkans—to say nothing of 
Palestine and Mesopotamia. 

It is a pretty safe guess that the use of 
sandbags on these British monitors in the 
manner shown in our illustrations, is due 
largely to attack from the sky. High 
angle fire from howitzers and mortars, also, 
since it drops almost vertically upon its 
target, may have been an additional com- 
pelling motive. - 

It will be noticed that as regards the 
turret, the sandbags have been 
where the turret armor is weakest, namely, 
on the roof both of the turret and the 


France, 


massed 








| under the heading of military necessity. 

French engineers have had their share 
and more of repair work, for the retreating 
Hun has not failed to leave a desert behind 
him. In the accompanying ‘lustration 
French engineers are shown engaged in 
throwing a temporary pile bridge across a 
river in France. By way of machinery 
they are employing a steel derrick-like 
structure which serves to swing the wooden 
piles in position and to drive them down 
into the soft mud bottom. The pile- 
driver, it appears, is operated by man- 
power in the absence of other motive power. 
Furthermore, as the piles are driven and 
the bridge proper is laid, the derrick is 
pushed along so as always to overhang the 
stream as depicted. 


Commercial Importance of New 








barbette. These parts of the heavy gun 
emplacement were designed to resist shells 
coming on the comparatively flat trajectory 
of high velocity guns, and against that _ 
kind of fire the thin armor was fairly sufficient; .but one 
of the surprising developments of this war is the ex- 
traordinary ranges at which fighting has begun, and in 
some cases has been carried out. Such long-range 
fire means that the angle of fall is steep and that the 
roofs of barbette and turret, which were comparatively 
impervious to heavy gun fire at moderate ranges, are all 
too weak to resist attack at extreme ranges, when the 
shells strike horizontal armor with a dangerously large 
angle of impact. o 
Turning to the illustration showing an anti-aircraft 
gun in action, it will be seen that the sandbags offer no 


French Official. Copyright, Committee on Public Information 
Temporary bridge building carried out by French engineers 


6-inch mfles, two 4.7-inch howitzers, and some smaller 
pieces. They had the characteristic low freeboard of the 
monitor and the upper deck was protective. These 
vessels were used in the early months of the war, and 
proved so satisfactory for work in shoal waters, that six 
larger monitors were designed which carried a few of the 
heaviest naval guns and were remarkable for their 
special under-water protection against the torpedo. 
This protection consisted in swelling out the sides of the 
ship just below the water and providing an anti-torpedo 
compartment extending the greater part of the length of 
the ship, which was about ten feet in width and was 











Acid-Resisting Alloys 

HE enhanced commercial demand for 
acid-resisting alloys has stimulated 
research in this branch of metallurgy and a 
particularly interesting series of experiments has 
recently been completed by the University of Illinois 
Engineering Experiment Station. The work con- 
sisted of a preliminary systematic study of alloys of 
chromium, copper and nickel with smaller quantities of 
such metals as tungsten or molybdenum. Methods have 
been developed for making satisfactory castings, while 
21 binary and 30 ternary alloys have been prepared, of 
which the properties have been determined by physical 
and chemical tests. Their acid-resisting qualities have 
been investigated by over 300 corrosion tests. 




















vol Sandbag protection of the roof of turret and barbette against aircraft bombs” ee Anti-aircraft gun on British monitor protected by wall of sandbags 
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preom the first discovery of X-rays it was accepted 
that these were truly waves in the ether, wholly 
analogous to light and heat waves, differing from these 
merely in length. But it was long impossible to back 
this opinion with anything more tangible than the 
vehement assertion that it must be so. The X-rays 
could be brought within our ken and reconciled with other 
phenomena by supposing them to be ether waves; if 
this supposition were to be rejected, there could be only 
chaos in its stead. 

So accepted it was, while workers all over the world 
sought assiduously for experimental evidence in the case. 
Now if we are to prove these emanations to be waves, we 
will naturally try to show that they behave like other 
waves. The outstanding characteristics which the 
more ordinary ether waves display are their susceptibility 
to reflection and refraction. If we interpose in their 
path a material obstruction of some sort they are bent or 
broken off short and turned back again—unless, indeed, 
they be completely absorbed. So countless efforts were 
made to reflect or to refract X-rays. Substances in plenty 
were found which were wholly or partly opaque to them, 
and which would therefore absorb them to greater or 
less degree; and this in itself was an item of consequence. 
But every effort to make them duplicate the other two 
familiar phenomena of light was a total failuce. The 
X-rays simply refused to be reflected or refracted. 


Smooth and Rough—a Matter of Definition 


It remained for Professor Laue of Munich to hit upon 
a reason for this stubbornness and to suggest a remedy. 
He argued that reflection implies more than a mere turn- 
ing back of the train of waves; it implies turning them 
back uniformly. This means, in the first place, that 
all waves striking the reflecting surface from a given 
direction must be sent away in some one direction; 
otherwise we have no true reflection at all, but rather 
diffusion. Light is reflected from a mirror; it is merely 
diffused from a rough table-top. In the second place, 
all waves coming to the surface in the same phase—crest 
to crest and trough to trough—must be similarly sent 
away. Now if there are in the reflecting surface any 
roughnesses whose height is more than a small fraction 
of the impinging wave-length, waves traveling toward 
the surface in the same phase will not hit it uniformly; 
they will hit the high spots and the low spots in improper 
phase, and hence will be reflected in different phases. 
So we will have a train of waves traveling away from the 
surface, but with crests and troughs completely jumbled 
up. The physicist has a name for this; he calls it inter- 
ference, because crests and troughs which are not in 
synchronism catch hold of one another and kill one 
another off. 

A rough surface, then, will not reflect properly for two 
reasons. It does not define a uniform angle of incidence, 
and hence defines no uniform angle of reflection; it 
diffuses, rather than reflects. And instead of sending 
back a uniform sheaf of waves in the same phase, it 
sets up interference, and the bulk of the waves it tries to 
reflect are thus lost. 

Light waves have a length of .0004 to .0007 millimeters 
for the visible portion of the spectrum. This is small 
enough in all conscience; but it is not so small that we 
cannot prepare surfaces that will reflect them uniformly. 
The case is far different when we deal with X-rays. 
For of these the wave-lengths are about .00000001 milli- 
meter. Surfaces which are to all intents ideal planes 
when measured in light wave-lengths become positively 
mountainous when we refer them to the infinitesimal 
length of an X-ray wave. And when we permit a series 
of such waves to fall on one of these surfaces, instead of 
being nicely reflected at a uniform angle and in phase, 
they are scattered in all directions and all phases. 


Smooth in Billionths of an Inch 


The effort to reflect Roentgen rays resolves itself then 
into a search for a substance capable of reflecting them. 
We can hardly hope to manufacture an artificial surface 
which shall be smooth when measured in terms of a 
billionth of an inch. So we must seek for a natural 
surface; and at once we see—after Professor Laue has 
pointed it out to us—that the one place in nature where 
plane surfaces occur is in crystals. 

Crystallographers tell us that the crystal consists of 
atoms arranged in formal systems, more or less com- 
plicated, but always decomposable into planes. There 
are always these definite planes of atoms, one atom 
thick; and not only are these planes smooth when 
measured in billionths of an inch, but they are equi- 
distant from one another under the same exacting 
criterion. So Professor Laue said he would reflect 
X-rays from the cleavage planes of crystals; and he— 
or his followers—did just that. 

Before success was met, however, another complication 
appeared. The crystal, as-we have seen, is to be thought 
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of as a series of plane surfaces, one above the other, 
equally spaced. But these surfaces are not opaque to 
X-rays. A beam falling upon the uppermost plane 
of a crystal will be partly reflected, partly transmitted to 
the next plane; here it will again be partly reflected and 
partly transmitted; and so on indefinitely, since in a 
crystal of tangible size there is a prodigious number of 
cleavage planes. We have then a vast quantity of 
relatively weak waves emanating from different depths 
in the crystal. In general these will not fall in the same 
phase; and they will interfere and kill one another off. 
Here we have even more light thrown upon the inability 
of ordinary substances to reflect X-rays. The rays are 
transmitted or absorbed or reflected promiscuously by 
particles of the substance which bear no definite relation 
to one another. Hence weak reflected waves proceed 
literally from all depths and it would not be possible so 
to regulate conditions that interference would be avoided. 
But with the crystal such regulation is possible. 


The Merry Little Game of Coming Out Even 


When a beam of light is split up and partially reflected 
by the cleavage planes, the reflected rays obviously have 
& greater distance to travel, the greater the depth from 
which they are reflected. But between two rays reflected 
from two given levels these distances are fixed, so long as 
the incident angle is kept unchanged; and their differ- 
ences are likewise fixed. In particular, this so-called 
“path-difference”’ is constant for two successive planes 
of reflection. Now if Mr. A goes around the block in one 
direction, and Mr. B in another, and if Mr. A’s speed is 
exactly two or three or four times Mr. B’s, the two will 
meet again at the starting point; but if Mr. A’s speed is 
one and a half times Mr. B’s, or any other fraction 
multiple of Mr. B’s, they will not so meet. And just 
80, if the path-difference is an exact multiple of the wave- 
length, the ray which has the longer path will, in its excess 
distance traveled, present an exact whole number of 
waves, and ‘“‘come out even” with the ray taking the 
shorter path. If this holds between any two successive 
planes, it will hold, by virtue of the equal spacing, 
between any two planes whatsoever, and so for all the 
planes; and if rays then come to a crystal in phase, 
they will go away from it in phase. The result is not 
merely that the bad effects of interference are avoided, 
but that we have a type of interference actually ad- 
vantageous. For when a lot of weak waves are piled 
together in phase, crest to crest and trough to trough, 
we get an effect equal to their combined strength. 

Let us see just what this involves. The path-differ- 
ence depends upon the diagonal distance between the 
planes, along the path of the rays. This in turn depends 
upon the perpendicular distance between the planes 
and upon the angle of incidence. The former is fixed 
and immutable; the latter we can vary at will. For any 
crystal and any wave, of whatever cleavage distance and 
whatever length, there will be some angle or angles for 
which the path-difference will be an exact multiple of the 
wave-length, and for which we will accordingly get a 
maximum reflection of measurable magnitude. 


Now that We Have It—What? 


Taking advantage of all this, Laue’s disciples, Fried- 
rich and Knipping, and after them Bragg and Mosely 
in England, succeeded in actually reflecting X-rays from 
a crystal. In Bragg’s demonstration the reflection was 
so strong that only a few minutes’ exposure was neces- 
sary for a distinct impression upon the photographic 
plate. This was because Bragg had a far better con- 
ception of what was actually taking place than had Laue. 
The German apparently regarded the phenomenon 
purely as one of reflection; but Bragg realized that his 
crystals were so lacking in opacity to the X-rays that 
the reflected waves could at best be but a small fraction 
of those incident, and that in order to make them strong 
enough to record their presence they must be piled up by 
means of the systematic interference in phase of which we 
have spoken. So he concentrated his attention upon 
that aspect of the problem, and successfully. 

The consequences have been far beyond anything 
Bragg could have foreseen. In the first place we have an 
elegant means of X-ray analysis. It is easy enough to 
identify the smallest angle of incidence which causes 
a given X-ray beam to be reflected from a given crystal; 
and this makes possible an accurate determination of 
wave-lengths which had before been realized only in the 
wildest dreams of the physicist. Moreover, we have a 
tool for crystal analysis of extraordinary power, and 
from a most unexpected quarter. Among others, the 
crystals of rock salt, potassium chloride, diamond and 
selenium have given up their secrets under this searching 
probe. 

But by far the most notable result of the new technique 
is that obtained by Moseley, a brilliant young English- 
man who fell in the summer of 1915. Moseley found 





Putting X-Rays Through Their Paces 


The Delicate Problems of Reflecting and Refracting the Roentgen Radiations 


that each element, used as X-ray-producing target, 
gives off a characteristic ray. He found, moreover, that 
the product of atomic weight by the square root of the 
X-ray wave-length is constant—the same for e 
element. Not only has this extraordinary fact thrown 
great light upon the theory of atomic structure, but it 
has given new and valuable evidence that all the elements 
are closely related. It has added greatly to the prob- 
ability that all elements are formed from one primordial 
element—hydrogen, without question. Finally, it hag 
come very close to establishing conclusively what had 
already been suspected—that there are but 92 elements. 
In spite of all these remarkable achievements, however, 
the technique employed is really, in a sense, a crude one, 
Crystals are not large; especially they are not thick; 
above all they are not nearly opaque to X-rays. With 
the best of apparatus and the best of workers the re- 
flected beams are feeble, since by far the better part of the 
incident beam passes through the crystal and is lost, 


Focussing X-Rays 


On the other hand, the interference-reflection presents 
about the only means available for doing with X-rays 
what it is so easy to do with light—that is, for sifting out 
a beam of single wave-length from the complex beam 
given off by the X-ray target. Such pure, simple beams 
would be of tremendous importance if we could but 
produce them of considerable power. So on every 
ground it is desirable to increase the yield of the in- 
terference-reflector. And if we are to reason once more 
from analogy with light, the rational line of attack 
would seem to lie in an attempt to focus the rays in 
subjecting them to the interference-reflector. 

This problem has been attacked with success by 
Dr. Elmer Dershem of the University of Iowa. The 
preliminary argument was fairly simple. Obviously the 
thing to be done is to secure an interference-reflection 
effect from curved surfaces—surfaces which will act upon 
the X-rays as a curved mirror does upon light, reflecting 
them back through a focus. If we are to bend the 
cleavage planes of a crystal into such a curved surfage, 
a crystal with very definite planes is needed, and one 
which we can bend with reasonable ease; and so mica is 
the logical choice. 

Next comes the question of the shape to be given our 
reflector. In order to maintain the condition, necessary 
for interference-reflection, of equal angles of incidence, 
we must get away from the parallel emission of rays from 
the source; for the only “curve” which makes equal 
angles with all the lines of a system of parallels is another 
straight line, and a rectilinear or plane mirror will not 
give the refraction which we seek. The obvious way out 
is to reduce the area of the region on the target which 
generates the X-rays, and then consider the system of 
rays as diverging from a point. It then becomes neces- 
sary merely to ask what curve has the property of making 
equal angles with all lines emanating from a given point; 
and the answer is at once a logarithmic spiral. 

So if we make our mirror in the form of an open-end 
barrel of mica, every stave of which has the form of the 
appropriate logarithmic spiral, we can shoot the rays in at 
one end with the assurance that they will strike at equal 
angles, and be reflected at equal angles out the other 
end. But here we meet a complication. The loga- 
rithmic spiral is not a symmetric curve; it curls more 
sharply at one end than at the other. Its property of 
making equal angles with radiating lines does not, of 
course, apply to all points; so it will readily be seem 
that the rays which are shot out of the back end of the 
barrel mirror, while to be sure they leave the mica surface 
at equal angles, will not be projected through any single 
point. In order to bring about such a projection—oF 
focusing—we should have to turn the whole barrel, end 
for end; but this again would present the wrong end t 
the impinging rays, and destroy their property of 
form incidence. 

So a compromise has to be effected. A comparatively 
short segment of the spiral is taken, which is almost 
symmetric; and then, while the rays are not f 
perfectly to a single point, they are focused fairly well. 
There is, moreover, scope for adjustment. We shall, 
of course, in order to make the volume of focused rays 4 
large as possible, want as long a mirror segment a8 We 
can have without causing too much fuziness, or 8 
ing, at the focus. On the other hand, we shall want bed 
sharp a focusing as we can have without making @ 
mirror too short to give a decent volume of rays- 
we must seek a balance between intensity and “ 

Dr. Dershem has actually constructed mica rors 
of logarithmic-spiral section, as outlined here, and Wii™ 
them he has refracted X-rays most successfully. Those 
who are interested in the story, beyond what we B@X® 
told of it here, are referred to the SUPPLEMENT of t 
week and next, in which it is told with more 
to techifical detail, and with a quantity of ill 
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Analysis of British Warship Losses 
Number of Vessels Lost During the War and Causes 


ANY efforts have been made from time to time to 

analyze German naval losses according to their 
cause—gunfire, torpedoes, mines, and so on—but a 
similar process seems never to have been attempted in 
the case of British losses. This is the more curious 
because the British naval authorities are much less 
reticent than the German with regard to their losses, 
while in the nature of things—the British fleet having to 
keep the sea at all times and in all weathers—there is a 
great deal more material to work upon. 

In any survey such as is made in the present brief 
article it is necessary to restrict the classes of vessels 
dealt with, for reasons of which many are obvious. For 
instance, losses of submarines are very rarely announced. 
The sinking of only one British craft of this type (the 
C34, sunk by a German submarine last July), has been 
announced since April, 1916, but it is not conceivable 
that this can represent the only wastage that has oc- 
curred in such a period. It is also the custom of the 
British authorities to announce only in special circum- 
stances the destruction of small mine-sweepers converted 
from fishing craft, though all losses of sweepers of a larger 
type, and those specially designed and built for this 
service since the outbreak of war, are published. For 
these reasons, among others, the details that follow are 
confined to warships of the more familiar types— 
battleships, cruisers of all classes and destroyers. 

Dealing first of all with battleships, including battle- 
cruisers, the losses of the British navy down to the end 
of 1917 amounted to 15 ships. Three of these, all battle- 
cruisers, were destroyed by gun-fire in the battle of 
Jutland Bank, and the only other one to be sunk by an 
enemy surface ship while actually in action was the 
battleship ‘‘Goliath,”” torpedoed and sunk by the 
Turkish destroyer “ Mauvenet-i-Millet’”’ in the Dar- 
danelles on the night of May 12th, 1915. Four were 
accounted for by submarines—two off Gallipoli, one near 
Malta, and one in the English Channel—while two were 
destroyed by internal explosions arising from unex- 
plained causes. The remaining five were sunk by 
mines; but this total includes the ‘‘Irresistible’” and 
“Ocean,” whose destruction in the Dardanelles on 
March 18th, 1915, is believed by many to have been 
caused by dirigible torpedoes discharged from stations 
which the Turks are known to have prepared on the 
shores of the Straits. 

The cause of British capital ship losses has, following 
the official accounts, therefore been as follows: Mines, 
5; submarines, 4; gunfire, 3; internal explosion, 2; 
and one from a torpedo fired from a surface ship. Eight 
of the total were sunk by the end of 1915, five in 1916, 


By Percival A. Hislam 


and only two in 1917, the last being the “Cornwallis,” 
submarined in the Mediterranean, and the “ Vanguard,” 
a dreadnought, blown up from within. 

Armored cruisers have suffered to the extent of 12 in 
a total of 34 existing at the outbreak of war. In their 
case gunfire claims the greatest number, two having been 
sunk in this way at Coronel and three in the Jutland 
battle. Four have been submarined—three on Septem- 
ber 22d, 1914, and the fourth, the “Drake,’”’ not until 
October 2d, 1917; that is, after a lapse of more than three 
years. The ‘‘Hampshire,” in the loss of which Lord 
Kitchener and his staff were involved, is still stated 
officially to have been mined, but no corroborative 
details have ever been made public (such, for instance, 
as the discovery of other mines in the vicinity where the 
ship was lost), and many people are convinced that 
treachery had a hand in the affair. It may be .men- 
tioned .that large numbers in England, including Lord 
Kitchener’s sister, insist on believing that the Field 
Marshal was rescued by a German submarine and is now 
a secret prisoner in Germany. One armored cruiser 
(‘Argyll’) has been lost through stranding, and one 
(“Natal”) through internal explosion, the latter oc- 
curring when there was a large party of civilians on board. 
The rate of loss among vessels of this type has, similarly 
with battleships, diminished considerably, seven having 
been sunk down to the end of 1915, four in 1916, and only 
one in 1917. 

In the smaller cruiser classes, including merchantmen 
armed for cruiser service, the numerical losses have been 
considerably heavier, while they have not fallen-off with 
the lengthening of the war. This is due to the unvarying 
permanence of the patrol and also to the growth of the 
submarine menace, the latter being reflected in the fact 
that while only seven were sunk by submarines down to 
the end of 1916—that is, in two years and five months— 
five were destoyed in this way between May and October, 
1917. Out of a total loss of 22 of this type only three 
were sunk in fighting action. The ‘ Pegasus,” lying 
helpless with her fires drawn at Zanzibar, was destroyed 
by the German cruiser “‘Konigsberg” in September, 
1914; the mercantile cruiser ‘“‘ Alcantara’? was torpedoed 
by the raider ‘Greif’? on February 29th, 1916, after 
the latter had been reduced to a sinking condition by 
gunfire; and the ‘ Ben-my-Chree,” a seaplane-carrier, 
was set on fire and destroyed by Turkish batteries in 
January, 1917. Submarines have accounted for no 
fewer than 12 cruisers and similar vessels, while one, the 
“Princess Irene,” fitted as a mine-layer, blew up in May, 
i915, with great loss of life. The armed liners ‘Clan 
MacNaughton” and ‘Viknor’’ foundered in heavy 


of Their Destruction 


seas, critics alleging the cause to be instability arising 
from the improper mounting of the deck guns and in- 
sufficient ballasting; but this has been officially denied. 
The famous liner “Oceanic” was the first wreck of the 
war, stranding on the Scottish coast in September, 1914. 

Seeing that England had about two hundred and fifty 
destroyers in commission at the start of the war and 
that these craft from the very beginning have been 
worked far harder as a class than any other, it is re- 
markable that no loss was sustained until May, 1915, 
when the old “ Recruit’? was submarined in the North 
Sea. Down to the end of that year (in 17 months of 
war) only 4 destroyers were lost; but 16 went in 1916, 
and 23 in 1917. The total of 43 is an extraordinarily 
low, one in view gf the incessant work of these craft in 
ali ‘weathers, in seas infested with mines and submarines, 
while the conditions of navigation at night are most 
hazardous. Thirteen destroyers were sunk by gunfire, 
eight of them in the Jutland fight; while of the remainder 
five were submarined, two torpedoed by enemy destroyers 
and one stranded. Eleven foundered after strkiing 
mines, and eight as the result of collision,“while three 
sunk on December 22d last were either mined or sub- 
marined— itis as yet uncertain-which. 

Taking these principal warship classes « together, 
British losses down to the end of 1917 may be summarized 
thus: 


£2 'eF- 1914-15 1916 1917 Total 
ae 3 16 4 23 
Submarined........ 12 3 10 25 
Torpedoed by sur- 
face ships....... 1 1 2 4 
5 RTE, Soe 6 5 y 20 
GD oigivc nade ead — 4 4 8 
Internal Explosion., 3 —_ 1 + 
Foundered and 
stranded......... 5 — — 5 
Total....... 30 29 30* 89* 





*Add 3 destroyers, the actual cause of whose loss——either mine 
or submarine—is uncertain. 


If it were possible to present the details on a tonnage 
basis the latest year would show a very much lower 
total than the others, since its total includes 23 destroyers 
and only three armored ships, while 1916 saw the loss of 
16 destroyers and 9 armored ships, and 1914-15, 4 de- 
stroyers and 15 armored ships. Needless to say, a 
single big fleet action fought to a finish would in all 
probability change most radically the proportien as 
between ships sunk by gunfire and by other causes, 
but the above details, summarizing nearly three and a 
half years of war, are not without their instructive side. 





Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


The Elements of Victory 


To the Editor of the ScrentiFIc AMERICAN: 

The movements of the world war have been’ niade by 
successive evolutions of the determining elements of 
victory. The first element was rapidity of infantry 
mobilization. Then came rapidi¢y of artillery mobiliza- 
tion, range of artillery fire followed by intensity of 
artillery fife: This has not been replaced as yet. except 
in the control of artillery fire by means of which advance 
under barrage is possible and in the degrees of intensity 
a8 indicated by the names, hail of fire, curtain of fire, 
drum fire and hurricane fire. 

From following these facts we may gather that a 
change in the mode of air fighting is about due, and may 
be looked for at an early date. 

Hitherto speed, horizontal and climbing, has been 
the determining element. Speed, speed and more speed! 
Each new body design attempts to out-stream-line that of 
the previous model and motors are stripped and pared 
to skeleton proportions to assure the light weight for 
climbing facilities. 

The chief arguments in favor of lightning speed are 
that the aviator outspeeding the enemy can keep in the 
“blindspot”’ of the enemy’s guns and that he can secure 
& favorable position for firing upon the enemy plane. 

Germany’s new planes answer this difficulty by being 
practically without a “blind-spot.” The overpowering 
numerical superiority of America’s planes knocks 
another prop from under the position-maneuvering argu- 
ment, inasmuch as they will probably outnumber 
Germany’s planes so much that they can always fight 
im groups of double or treble the number of the enemies’ 
and can fly in strata one above and one below the ene- 


mies’ planes, each pair or three fighting a picked machine 
from the enemy force. 

Will Germany have a counterweapon to America’s 
flock of airplanes? Thus far, to every new weapon of the 
war a more or less effective counter-weapon has been 
devised. In this case the answer will probably be a 
large, stable, armored battle-plane, armed with rapid fire 
guns of much larger caliber than those now used, and 
embracing the non-recoil principle of the gun described 
in the April 21st issue of the ScrmntiFic AMExKIcAN. I 
use the word “rapid-fire” here in a relative sense. This 
with the.added stabilization would mean that the Boches 
could do their fighting out of the effective range of the 
guns of our planes until the Allies would devise an 
effectual remedy. However the waning use of a weapon 
for the aggressive indicates the weakening of the power 
using it, and the arrival of the American war flock will 
undoubtedly compel the German air forces to abandon 
air drives and raids, using their planes solely for defensive 
purposes. This is one more letter in the handwriting on 
the wall. 

We see many phrases si ch as “waiting for the spring 
drive,” “during the winter lull,” and others implying 
that, during the winter the armies will crawl back into 
their lairs and hibernate like bears. Undoubtedly there 
has heretofore been considerable cessation of the fighting 
during the winter but, in view of the great reenforce- 
ments of the Americans next spring, would it not pay 
from the enemy’s standpoint to make a heavy winter 
offensive at almost any price? For the past two winters 
numerous inventions have come to light to give winter 
comforts to the soldiers and tc assist in the winter 
mobilization of the artillery. By either side concentrat- 
ing their energies upon this phase of the war, a winter 
attack would probably be made feasible. It is apparent 
that a “strategic retreat’’ would be infinitely more 
difficult than a winter offensive. 

L. B. Sweet, 
Private, U. 8. M. C. 
Santo Domingo, D. R. 


New Industrial Uses for Peat 


F the present coal shortage is duplicated, cr even 
aggravated, next winter, as some prophets predict, 

Americans may begin to make use of the peat beds 
in various parts of the country. Peat has long been used 
for fuel in Ireland, Scandinavia, and elsewhere. In 
Sweden it has even been used of late years for stoking 
locomotives. But in the United States it has been little 
utilized except for horse bedding, etc., in certain country 
districts. It is admirably adapted to this because of its 
high absorptive power, from eight to twenty times its 
own weight, its capability of combining with ammonia, 
of deodorizing liquids and of killing germs. 

But it is in Germany that the greatest effort has been 
made to find industrial uses for it. German technologists 
have long urged the importance of its latent potentiali- 
ties, with the result that the Government has opened at 
Hamburg a laboratory for the investigation of its possible 
industrial applications, the Laboratorium fiir Technische 
Torfverwertung, as we learn from La Nature (Paris). 
The same authority states that it has been found possible 
to extract from peat chemically pure fibers capable of 
being bleached, dyed, and woven for the making of 
carpets, draperies, and even of clothes. 

Experiments have also been made both at Hamburg 
and at Dresden with the object of preparing from peat a 
substitute for wood. This is done by combining it with 
a@ wax under a pressure of about 500 atmospheres. 
The resulting product, or artificial wood, is said to be 
very resistant to water, to fire and to variations of 
temperature. It is extraordinarily hard and is suit- 
able for use as paving material, railroad ties, ete. 
Its cost is about seventy-five per cent that of oak 
wood of commercial grades. 

An excellent filling or ‘stuffing’ for mattresses, 
pillows, and cushions is also made from peat and is 
in much demand. It is particularly advisable for use by 
infants and invalids, because it is so tremendously 
absorbent. 
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Japan and the War 





What the Mikado’s Navy Has Done for the Allied Cause 


HAT has the Japanese navy done, what is it doing, 

for the cause of the Entente Allies? The question 
is getting both fashionable and a bit persistent. It is 
quite natural that it should be so; these are the days 
when the Britisher is actually wondering what the British 
Navy is doing and the American is showing some impa- 
tience in finding out just what it is that the American 
navy is doing. 


And as though in answer to the query—not many 
weeks ago the Japanese light cruiser, ‘‘ Akashi’’ steamed 


By Adachi Kinnosuke 


was at last sent to the place whence she will never come 
back—not by a ship of the Japanese navy but by a 
modest little Australian cruiser—the query turned into a 
laugh. It was not a pleasant laugh in anybody’s ears, 
more especially so not in the ears of the men of the 
Imperial Japanese navy. The world laughed at them— 
then. All that has changed a little since. 

When the commander of the Japanese squadron which 
convoyed the British Colonial troop ships all the way from 
the Far East to Europe reached London, the men of the 

British navy said nice things to 











him, gave him a little silver 
trophy as the token of their high 
appreciation of his work, and 
told himat a public banquet that 
it was due entirely to the work of 
the Japanese navy that the Aus- 
tralian cruiser, ‘‘Sydney,’’ was 
able to get on the track of the 
““Emden’”’and sink her off Cocos 
Island—because if the Japanese 
ships had not covered so well 
the route through the Indian 
Ocean and the South Pacific, the 
Australian cruiser would never 
have been able to chase the 
German raider to its final 
destruction. The same could 

















Bodies of first Japanese submarine victims entering port at the 


naval base of Yokosuka 


into the naval port of Yokosuka. She had returned 
from the Mediterranean. Aboard her she had brought 
home the remains of Captain Uehara and his men who 
had lost their lives when the Destroyer ‘‘Sakaki’’ was 
torpedoed by a U-boat. That was news to the people 
of Nippon. For the landing of the remains of the 
“Sakaki’s’’ commander and his men was about the first 
pointed hint they had had of the war activity of the 
Japanese navy in European waters. 

Since then, the Cruiser ‘‘Hirato” has also reported 
home at Yokosuka. She had been in continuous service 
for nine months, and had steamed over twenty-six 
thousand knots. And according to her officers most of 
that was over pretty stormy waters—her deck often 
under three feet of sea, while pitching up 35 degrees was 
such a common experience with her men that they 
simply said nothing and got used to the thing. 

The ‘Niitaka,” another light cruiser, came home 
after the “Hirato.’”’” And the performance of the 
“Niitaka” has completely eclipsed the feats of the 
“Hirato.” For the “‘Niitaka’’ had been out for two 
years. She had left the naval base at Sasebo in the early 
days of December, 1915, and had been in continuous 
service ever since. She had steamed altogether over 
fifty thousand knots—equivalent to more than twice 
the circumference of the globe. 

Both the “ Niitaka” ard the “ Hirato” have been out 
on patrol duty—keeping the sea lane from the Far 
Eastern ports to Suez not only open, but safe from the 
German raiders. Their work has been unnoted and 
unsung. They seem to count it lucky that they did not, 
like Gray’s gem of purest ray serene, end by adorning 
some dark unfathomed cave of ocean. But from the 
way their men talk, the German raiders were about the 
easiest enemy they had to contend with. Typhoons, 
monsoons and other moods of the temperamental South 
Pacific and Indian Oceans were much worse. But the 
worst storms encountered were as nothing compared to 
the laughs of the swivel chair critics at home and abroad. 
Such critics can patrol the sea lane from Sydney to Suez 
in a sentence of ten words: naturally they don’t think 
it much of a job. The newspaper readers read the sen- 
tence in half a second; they think of it even less than 
does the erudite author. But to the men and ships of 
the Nippon navy who measure the sea at 10 and 15 knots 
an hour, it looks entirely different—this busingss of 
patroling the 6,000-mile path through the world’s wildest 
waters, from Sydney to Aden. This task is anything 
but a joke, anything but a sinecure, when the crew is 
rolling and staggering through three feet of water above 
deck, with the captain on the bridge looking like a 
drowned rat. 

When that famous German raider ‘‘Emden’’ was having 
her little game with the merchantmen to the tune of 
20 ships jand $20,000,000, the query, “Where's the 
Japanese Navy?” was persistent enough to get on the 
nerves of the men of the Nippon navy. When the raider 























Rear Admiral Yamaji of the Japanese scouting 
squadron and his daughters 


than build these destroyers for the French navy. 

they were ready for service they were delivered—the 
men of the Japanese navy took them from a Japanese 
port clear over to the French waters. 

Not so many weeks ago, one of the sons of an ex. 
President of the United States was aboard an American 
transport making for a French port. The ship wag 
passing through a danger zone. The ex-President’s gon 
and his comrades noticed that the transport was being 
convoyed by warships. What they did not expect to 
see was the flag of the Japanese navy; but it was there 
just as red and just as white as ever. The sight was 
something of a shock—decidedly pleasant to the ex. 
President’s son as the story goes. It seems to have sent 
the first definite realization that Japan is in fact one of 
the fighting allies in this great world war. 

But when the Japanese navy turns to thoughts of 
Russia, then a wistful shadow falls athwart its war 
reflections. For after all, it is neither France nor the 
British Empire to which the Japanese navy has devoted 
its greatest efforts. From the very opening of the war, 
Russia claimed ,its prime and instant attention. As 
soon as Japan entered the war on the side of the Entente 
Allies, the Japanese navy sold back to Russia three ships 
of war which it had captured from her in the war of 1905 
—the battleship ‘‘Sagami,” the “ Peresviet”’ of Russian 
memory, of 12,674 tons; the battleship “Tango” of 
10,960 which once was the Russian Poltava, and the 
famous ‘‘ Variag,’”’ renamed ‘‘Soya.”’ These ships had 
been almost completely rebuilt and refitted since they 
had been captured from Russia, and so improved that 
they were very far from being a lot of antiquated tubs 
rich only in heroic memories. The Japanese did very 
well in selling them over to Russia; for it was at once a 
very graceful act and, from the standpoint of the Entente 
cause, an effective one. It wiped off the last vestige for 
Russia of the humiliating memory of the Russo-Jap- 
anese war, and at the same time added three good 
ships ready and fitted for instant service under the 
Russian flag. 

But of course selling the three ships was a mere pre- 
liminary bow of courtesy. The real service which the 
Japanese navy rendered to Russia was in freeing her 
entire Pacific fleet from any further war duties and 
especially from any duties in connection with the guard- 
ing of the line of communications and supplies from 
Japan and the United States. It has even been said 
that the Japanese navy so far forgot its dignity in its 
eager desire to serve its Russian ally that it even played 
the good natured errand boy and brought the Russian 
gold all the way across the Pacific to a North American 











be said of the destruction of the 
German fleet under Admiral von 
Spee off the South American 
coast by a British fleet. 

But all this work of the Jap- 
anese navy in patroling the Pa- 
cific and keeping the sea lane 
open from the Far East to 
Europe hasbeen published from 
time to time—likewise the part 
the Navyplayedindriving Ger- 
manyfrom her Far Eastern base 
at Kiauchau. What the Ameri- 
ican public has not heard so 
much of is what the Japanese 
navy has been doing to help 
France and the other Entente 
navies in the waters of Europe. 

Rear Admiral Moriyama made a statement recently 
about what the Japanese navy has done in furnishing new 
destroyers to the French navy. That was entirely a bit 
of news to most of his own countrymen and doubtless 
so to the general public of Europe and the United States. 
The Admiral’s remark had no reference to the Japanese 
destroyer and cruiser squadron under the command of 
Rear-Admiral Sato which is fighting U-boats in the 
Mediterranean in codperation with the ships of the 
Entente navies. He meant that the Japanese navy yards 
had built a number of destroyers for the use of the French 
navy. He did not specify the exact number—he merely 
indicated that it was more than ten. And according to 
the same high authority, the Japanese navy did more 











Japanese cruiser “Hirato” returning to Yokosuka after nine months 
continuous service against German raiders 


port. And while the present state of Russia is quite 
enough to make her friends shake their heads more or less 
gently, even so, the Japanese navy does not seem to 

the view that all its past arduous efforts in Russia’s behalf 
are altogether in vain. 


Cambridge Observatory in the War 


HE staff of the observatory of Cambridge University 

has been reduced to one member—the director—by 
the loss of his two assistants in the war. Mr. Hartley; 
first assistant was killed on the “Vanguard” last sum 
mer, and Mr. F. Entwistle, second assistant, was recently 
killed in France where he was serving as a lieutenant 
in the Norfolk Regiment. 
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An Automobile Body in One Piece 

ERE is the story of the modern tree man. 

in the trunk of a huge redwood tree mounted on 

top of a motor truck, and travels about the country 


enjoying practically all the comforts of a 
three-room apartment. First cutting a 
22-foot section from a fallen redwood, 360 
feet long and 11 feet in diameter, he pro- 
ceeded to fashion the huge piece of timber 
into an automobile body which has no 
counterpart in this or any other country. 

Mr. Charles Kellogg of Santa Clara 
County, California, is the owner and 
builder of this remarkable vehicle. The 
tree from which the body was made was a 
fallen monarch that had been lying on the 
ground for perhaps a hundred years with- 
out any sign of decay. As a matter of 
fact, the wood was found to be full of sap 
and alive notwithstanding that the tree 
had been uprooted for a century. The 
22-foot section when first cut—a 14-foot 
saw being used for the purpose—weighed 
approximately forty tons. 

The first step after the section had been 
cut was to remove the bark. Then the 
task of hollowing out the trunk was begun. 
This was found to be most difficult. A 
couple of expert axemen first attacked it, 
but at the end of three days were worn out 
and gave up the job. Oxy-acetylene was 
then tried, but this also failed, as the 
redwood proved impervious to the flame, 
the wood carbonizing in a wall. 

Mr. Kellogg then put some of his own 
ideas into operation. He first drove a gas 
pipe through the heart of the log, using the 
truck on which the body was to be mounted 
as a battering ram. This small aperture 
was enlarged by a pepper wood chisel 
fastened to the front of the truck with 
chains. Then the hollowing out process 
was completed with a 22-foot chisel oper- 
ated in the same manner. This left a shell 
one foot thick and Mr. Kellogg trusted to 


his eye alone in smoothing out the log and modeling it 
as asculptor would into a beautifully shaped body. 

As the shell in its unfinished state weighed in the 
neighborhood of 6,000 pounds, the problem of mounting 


it on the truck was a difficult 


Hollowing out the huge redwood trunk to form the motor-car body 


work, clever little drawers, folding arrangements and 
The body of the car is 19 feet long 
and contains three rooms, each six feet square; a living 
room, a bedroom and the chauffeur’s room. The rooms 


plate glass windows. 


The finished car in service 


roads of California and has found little difficulty in 

negotiating the steepest grades in spite of the fact that 

the truck, which was designed to have a capacity of two 

tons, carries an overload of more than two thousand 
pounds. 











A Snowslide That Froze Half-Way 


HE enclosed photographs taken in 
Washington, D. C., on January 30th, 
1918, were not snapshots of 4 snowslide, as 
any one of them might appear, but were 
slow exposures taken several minutes apart. 
Moreover, the snow formation remained 
for several days. The roof of the garage 
is about seven feet by sixteen feet, of corru- 
gated galvanized steel, the corrugations 
extending down the slope of the roof. The 
layer of snow thereon was about five inches 
deep; and it began to move at about noon, 
apparently under the influence of » slight 
thaw, there being no heat in the building. 
The movement was so slow as not to be 
perceptible except by noting the increasing 
overhang from time to time. The layer 
projected straight out until the overhang 
was about two feet, when it began to take a 
curve,as shown. When photographed, the 
lower edge was about three feet below the 
eaves, and about eighteen inches from the 
side wall of the garage. After that, no 
further sliding on the roof took place; but 
the overhanging part gradualiy straight- 
ened down into a vertical position, and 
finally hung straightdown, likeaclothsheet, 
a distance of about three feet. The under 
surface of the snow layer was then still 
quite soft, but the upper surface was 
covered with a thin layer of ice. The 
hanging part seemed to be quite strong, as 
the jarring of the building, due to opening 
and closing the doors, had no effect on it. 


Non-InflammableCelluloidfrom Beans 








Interior of the redwood-tree car 


are all luxuriously furnished, a feature of the living room 
being a small fireplace. 

Mr. Kellogg has driven his ‘‘ Travel-log,”’ as he calls it, 
more than five thousand miles over the famous mountain 


BOUT a year ago a considerable amount 

of interest was aroused in the United 

States by the announcement that a professor in one of 
the Japanese universities had invented a successful in- 
combustible substitute for celluloid, to be manufactured 
from soya bean cake. At the same time it was found 
impracticable to secure any 





one. This was finally solved 
by cribbing the corners with 
slabs and digging a passage- 
way in the soft forest floor 
beneath. The truck was then 
driven under the great log and 
the latter lowered into place. 

Next came the task of drying 
out the body without “‘check- 
ing,” to get rid of surplus 
weight. This was accomplished 
by sealing all apertures and 
turning on a sprinkler for two 
weeks. This washed out the 
sap and hastened the season- 
ing process. At the end of the 
two weeks the log had lost 
1,200 pounds in weight. 

Mr. Kellogg, himself, cut the 
windows and planned the in- 
terior. He found places for 
two beds, a kitchenette, a 
yacht lavatory, closets, electric 
fixtures and wiring. Then 














more denite information with 
regard to the project, but re- 
cently further data have been 
received by the Bureau of 
Foreign and Domestic Com- 
merce. The new product has 
been given the trade name of 
“Satolite,”’ derived from the 
name of the inventor, Prof. 
8. Sato, and a company for its 
manufacture has been started 
with a capital of 2,000,060 yen 
($1,000,000). Satolite is a 
galalith made of the glucine of 
soya bean, coagulated by for- 
maline. It is said to be pro- 
duced much more cheaply than 
ordinary celluloid, and to have 
several advantages for indus- 
trial use not possessed by the 
latter. The factory is to be 
built in the Mukojima district 
in Toyko, and the actual pro- 
duction will begin this au- 
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came some exquisite cabinet The snow slid slowly down this garage roof to the position shown, where it remained several days tumn. 
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The Nebulae, Their Nature, Their Size and Their Distance from Us 


HE most remarkable advances in astronomical 


knowledge continue to be in the region of the star 
recent communication 


clusters and nebulae \ 


from Mount Wilson gives the results of measurement of 


very 
the rate of rotation of another spiral nebula—this time 
the Great Nebula of Andromeda. The fact that it was 
in rotation had been detected by Slipher some time ago; 
but to measure the rate of motion demands instruments 
of great precision, and very long exposures. The two 
photographs of the spectrum of the Andromeda Nebula, 
mm which Mr. Pease bases his present report were each 
exposed for more than 
them would have occupied the time of the great 60-inch 


seventy hours—and between 
telescope for all the moonless nights of a month, to the 
exclusion of all other work As such exclusive attention 
to a single problem was of course out of the question, 
the exposure was actually spread out over more than 
two months—the spectroscope being taken off the tele- 
scope and carefully protected against light between the 
intervals of work. 

The results justify the heavy labor 
graph, with the slit of the spectroscope parallel to the 
longer axis of the nebula, as it appears in the sky, shows 


The first photo- 


that the inner portion is rotating very much like a solid 
body—one side approaching us, and the other receding 
The rate of rotation is about eighty-five kilometers—or 
a little more than fifty miles per second, at a distance of 
two minutes of arc The 
taken with the slit extending in a direction 
at right angles to the first shows no rela- 
tive motion of the various parts of the 


from the nucleus second plate 


nebula—all of which are approaching us 
at the same rate of 300 kilometers per 
second. This again confines the reality 


of the rotational movement, for rotation 


would cause all parts of the nebula on this 
and neither 


line to be sidewise, 


approaching nor receding from us. 


moving 


Velocities and Distances 


The region covered by the observa- 
tions extends only about a quarter of the 
way out to the points at which the great 
spiral arms separate from the central 
mass of the nebula; and if the observed 
law of increase of speed holds good to this 
distance, the rate of along the 
arms should be something like two hundred 
miles per second. Within a few years 
such a motion ought to displace some of the 
fine details with which this nebula abounds 
by an amount easily measurable upon good 
} unless, indeed, the distance 


motion 


photographs 
of the nebula turns out to be even greater 
than has yet been supposed—and by com- 
parison of this motion, as observed on the 
photographs, with the 
sults, it should be possible to find the 


spectroscope re- 


actual distance of the nebula. 

Meanwhile, we may be certain that it 
is very great. The best basis for an 
estimate which we possess is found in the 
fact that no less than five ‘“novae,”’ or 
temporary stars, haveybeen photographed 
in this nebula, One of them seen in 1885, 
was of the seventh magnitude, and telescopically a 
bright object. The other four observed in 1909 and 1917 
were exceedingly faint-—of the sixteenth to the eighteenth 
magnitude, and could not have been detected except by 
photography. 

Now, from what we know about temporary stars, it 


At 11 o'clock: 


appears very probable that even the fainter ones are 
much brighter than the sun. This is certainly true of 
those whose distances we have been able to measure. 
Nova Persei of 1901 was at least two hundred light years 
distant, and at brightest must have equalled if not ex- 
ceeded any other star whose brightness has so far been 
accurately measured. It was certainly two thousand 
times as bright as the Sun, and probably brighter still. 

The more recently observed Novae in Lacerta and 
Gemini were also distant—too far for direct measure- 
ment to be of much avail 
them show that they were at least one hundred times as 
bright as the Sun, and probably stili brighter. 

If we assume, as a rough basis of estimate that the 
fainter Novae observed in the Andromeda nebula were 
100 times as bright as the sun we arrive at a distance of 
about eighty thousand light years for the nebula. On 
the assumption that they were only ten times as bright 
as the Sun (which is most improbably low), their dis- 
tance would still be 25,000 light years; and it may be 
more than one hundred thousand. 

Taking the estimate of 80,000 light years as a basis 


but the observations made on 


Mar. 8 
At 104% o'clock: Mar. 16 
At 10 o'clock: Mar 





By Henry Norris Russell, Ph. D. 


for further figuring, we find that the extreme diameter 
of the nebula comes out something like four thousand 
light years, perhaps one-tenth as big as the Milky Way. 
The portion within which the motions have been investi- 
gated spectroscopically would be about ninety light years 
in diameter, and would require about a million years 
to complete a revolution 


Giants of the Skies 


Though these numerical estimates are necessarily 


very uncertain, they suffice to show how truly gigantic 
this brightest, and probably nearest of spiral nebulae 
What its 
Its spectrum, which closely resembles that 


must be real nature is remains hard to 
determine 
of the Sun, suggests that it is an enormous star-cloud, 
so vast and so remote that even the brightest individual 
But, if 


must be far more distant even than we 


stars in it are not separately distinguishable 
this is true, it 
have just estimated; for in such a star-cloud we would 
expect to find some stars at least a thousand times as 
bright as the Sun; and since such stars are not separably 
visible on plates which would show an object of the 
20th that the distance of 
the nebula would be considerably over a million light 


magnitude, it would follow 
years, and its diameter some sixty thousand light years, 
about equal to that of the Milky Way. At 
distance no relative motion of the various parts of the 


such a 


nebula could be detected in a century. 
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At9% o'clock: March 29. 
NIGHT SKY: MARCH AND APRIL 


But, if it is as far off as this, the new star which ap- 
peared in the nebula in 1885 must have been actually at 
least a hundred million times as bright as the Sun, and, as 
Dr. Shapley points out, have given out much more light 
than all the stars visible to the naked eve put together. 
This would be so extraordinary a conclusion that even 
the student of modern stellar astronomy, accustomed as 
he is to gigantic figures, recoils aghast. But if the 
nebula is less remote, say anywhere within one hundred 
thousand light years, the separate stars Composing it 
ought to be easily seen if it were a cloud of stars. What 
else can it be? A possible answer is found in a remark- 
able paper.by the English mathematician, Jeans, who 
has shown that a very large mass of gas, if originally in 
slow rotation and contracting gradually under its own 
attraction, would become flattened, then lens-shaped, 
and that finally, as the centrifugal force increased, the 
gas would begin to fly off at the rim—probably in two 
great streams originating at opposite points of the 
periphery. This certainly suggests a spiral nebula; 
and Jeans has further shown that, if the stream of escap- 
ing matter was big enough, it might separate into suc- 
cessive masses, large enough to form stars by their 
further contraction. This theory, though so far only 
tentatively sketched, is very attractive, and seems 
consistent with the facts so far as they are now known. 

In any case, it is becoming clearer year by year that 
these patches of whitish light in the heavens, usually 


At 9 o'clock: Apl. 7. 
At 8% o'clock: Apl. 14. 
At 8 o'clock: Apl. 22. 


invisible to the eye, and not often conspicuous even in the 
telescope, are in reality the vastest and most impressive 
objects yet known to the human intelligence. 


The Heavens 

As our map shows, the Great Bear is now high in the 
North, above the Pole. Draco and Ursa Minor are 
below, and Cepheus and Cassiopeia still lower and to 
the left. Perseus and Auriga are in the Northwest: 
Gemini, Taurus and Orion in the West, and the Great 
and Little Dogs in the Southwest. Leo is high in the 
South, with the long line of Hydra below. Virgo and 
Corvus are in the Southeast, Boétes in the East, and 
the Northern Crown and Hercules are lower down and to 
the Northward. 

The Planets 

Mercury is a morning star until the 13th, when he 
passes on the far side of the Sun and becomes an evening 
star, but he is very poorly placed for observation till the 
very end of the month, when he may be seen in the twi- 
light, setting at 8.15 P. M. 

Venus is now well established as a morning star, 
rising about 4.45 A. M. on the Ist, and 3.45 on the 83ist, 
She reaches her greatest brilliancy on the 16th and is 
easily visible in broad daylight. The best time to find 
her will be on the morning of the 10th, when she will be 
two degrees north and about five degrees west of the 
thin crescent of the waning moon. 

Mars comes to opposition on the 15th, 
and is visible all night long. He is on the 
borders of Leo and Virgo and far out- 
shines the brightest stars of other con- 
stellations, being surpassed only by Sirius. 

Jupiter is an evening star in Taurus, a 
little north of the Hyades, and remains in 
sight almost until midnight, in the middle 
of the month. 

Saturn is in Cancer, and is visible all the 
evening and until about 5 A. M. at the 
beginning of the month, and until 3 A. M. 
at its close. Uranus is just past conjunction 
with the Sun, and is practically unobsery- 
able. 

Neptune is in Cancer, and like Saturn, 
is observable till well past midnight. 

The Moon is in her last quarter at 8 
P. M. on the 5th, new at 3 P. M. on the 
12th, in her first quarter at 9 A. M. on the 
19th, and full at 11 A. M. on the 27th. 
She is nearest us on the 12th, and farthest 
away on the 26th. During the month she 
passes near Venus on the 10th, Uranus on 
the 11th, Mercury on the 12th, Jupiter 
on the 17th, Neptune and Saturn on the 
22d, and Mars on the 26th. 

At 5.26 A. M. on March 21st, the Sun 
crosses the celestial equator on his north- 
ward journey, and in almanac phrase, 
“Spring begins.”’ 

Princeton University, Observatory. 
February 19th, 1918. 








Recent Changes in Nova Persei ° 


HE nebulosity adjacent to Nova Persei 

discovered visually by Barnard in 
December, 1916, has recently been photographed 
several times at the Mount Wilson and Lowell Observa- 
tories. It is small and fan-shaped, and much closer to 
the nova than the nebulosity which appeared in 1901. A 
photograph taken October 16th, by Ritchey, with the 60 
inch reflector, also shows a sharply defined continuous ring 
of nebulosity about sixteen seconds in diameter, nearly 
circular, with the nova at its center. ‘This ring,” says 
Mr. Ritchey, ‘‘ will be watched with much interest to see 
whether it is expanding. If it be the result of the sud- 
den increase of brightness of 114 magnitudes in the nova 
between August 16th and August 28th, 1917, as described 
by Bélopolsky, the present ring may prove to be analogous 
to the great expanding rings photographed around this 
nova in 1901-2, but on a much smaller scale.”’ 


Proper Motion of the Andromeda Nebula 


ares a number of years short-exposure photographs 
have been made each year at the Lowell Observatory = 
of the nucleus of the Great Nebula in Andromeda, 0% 
accumulate material toward a determination of its prey 


pérs motion. Mr. Lampland, of that observate 
has also secured some photographs of this object m 
in England by the late*Dr. Isaac Roberts. His meast 
ments of all this material, referred to 24 well distrib 
comparison stars, show that the proper motion must ota 
very small, thus confirming the earlier visual measure 
ments of Prof. Barnard. 
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Mechanical Equipment of the Farm 


Latest developments in agricultural machinery and practical suggestions for the farmer 


Conducted by HARRY C. RAMSOWER, Professor of Agricultural Engineering, Ohio State University 








Gasoline Storage on the Farm 
By P. B. Potter 


for from $35 to $75. A double installa- 
tion for both kerosene and gasoline, fitted 








N these days of motorized farming where 
I the automobile, the gasoline engine, the 
tractor, are all doing duty for the farmer, 


with rotary pump and hose connection, 
would cost from $100 to $150. This may 
seem like a large investment for a non- 








there arises the problem of supplying these we 
workers with their feed. The purchase of 
fuel oils for these machines has become as 
essential as the supplying of any other 
commodity used on the farm. The ever 
increasing prices of gasoline and kerosene 
signal for their conse rvation and for 
methods of handling that are less wasteful 


iat iN) 


and less dangerous. This short article day) 
begs to suggest a method of storing and a 
handling gasoline on the farm, ‘that is 


convenient, safe, and efficient. iI" \ \ 

The storage plant here illustrated con- 2 
sists simply of a heavy steel tank that is 
placed underground fitted with a 
filling pipe and connected to a pump for 


drawing out the fuel. The tank used 


and 
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productive detail of the farm equipment, 
yet such an installation might easily pre- 
vent a catastrophe costing a hundred times 
as much. Safety from fire must be prac- 
tised wherever possible and especially on 
the farm where there are not the usual 
means for fighting fire. Underground 
storage of gasoline eliminates this danger, 
complies with underwriters’ regulations, 
and reduces fire insurance. 








Motor- and Horse-Drawn Tile 
Ditching Machines 
ITHOUT question adequate under- 
drainage is the only foundation 
upon which a fertile soil can be built. 
Fortunately, many of our soils are under- 
laid with a subsoil sufficiently porous to 








should be made of heavy galvanized steel 
with welded seams and coated on the out- 
side with asphaltum to prevent rusting. It should be 
buried at least 30 inches below the ground surface and a 
partial foundation of concrete may be used, although 
not necessary. The filling pipe should extend a few 
inches out of the ground. It is fitted with a cap that can 
be locked and one that gives a small vent for air. The 
size of the tank will be determined by the number of 
engines to be supplied from it and by the frequency 
that delivery can be made to it. The mistake of putting 
in too small a tank should be avoided. The farmer who 
has the large tank can usually have his gasoline delivered 
to him from town, which not only saves him the time and 
trouble of going after it, but it usually saves him consider- 
able in the price, because he can buy in larger quantities. 
Also, the supply in the large tank is not so often running 
out at the busiest moment. A55- to 60-gallon (one barrel) 
tank will serve for a single gasoline engine or an auto- 
mobile. If for both, probably a 120-gallon tank would 
be nearer the right size. . Where a tractor is kept that 
uses kerosene, an additional tank will be necessary, and 
it would better have a capacity of 200 to 300 gallons, as 
the tractor in constant use a barrel of fuel in 
from two to five days. 

It will be possible, as is shown in the drawing, to make 
one pump serve toth tanks, by placing a valve in the 
suction pipe from each tank. The pwmp that is used 
should be of good quality and construction. It may be 
either of two types. The rotary pump pictured in the 
drawing pumps the liquid by operation 


will use 


Method of storing gasoline on the farm 


The cost of such an installation will depend upon the 
and the 
Complete 


size of the tanks, the kind of pump chosen, 
distance the tanks are located from the pump. 


single outfits ready for installation can be purchased 

















Fig. 1. Gasoline propelled ditcher 


provide proper drainage. There are, how- 
ever, millions of acres of land so wet that 
they either cannot be cultivated at all or, if under cul- 
tivation, are not producing maximum crops. On such 
lands artificial drainage must be resorted to if the 
surplus water is to be removed. Where large areas are 
involved, open ditches may be used exclusively or they 
may be, and generally are, used as outlets into which 
tile drains empty. There is, of course, a very great 
advantage in having wet lands which are under cultiva- 
tion drained by means of tile. 

The scarcity and high price of labor have made it 
increasingly difficult for farmers to get drainage work 
done by hand. There are, fortunately, a number of 
machines on the market which make it possible to cut 
better trenches in less time and at less cost generally 
than is possible with hand work. 

Figure 1 shows a gasoline propelled machine now 
widely used in all parts of the country. While made in 
different sizes, the type most generally used by farmers 
cuts trenches 11 inches or 14 inches in width and up to 
4% feet in depth. It will dig through extremely hard 
soils with perfect ease. The trench is cut to the full 
depth and the bottom prepared for the tile in one oper- 
ation. It will dig accurately to a grade as small as 4% 
inch in 100 feet. This machine under ordinary con- 
ditions digs from 75 to 125 rods of ditch per day. Custom 
ditchers usually charge at the rate of one cent per rod 
per inch of depth up to 30 inches deep; that is, a 30-inch 
ditch would be dug for 30 cents per rod. Depths beyond 
this are proportionately higher. 





of the crank which turns a pair of cams 
inside a tight chamber. This type will 
cost about twice as much as the plunger 
type which is operated in the familiar way, 
by an up and down movement of the 
handle. Both types are connected to the 
tank by a one-inch suction pipe and both 
have a capacity of about five gallons per 
minute. The plunger pump can be drained 
entirely of its liquid by pushing the plunger 
clear down. The rotary type is drained 
by turning the crank backward several 
turns while the stop cock is open. This 
feature reduces the chance of leakage to a 
minimum and agg! of the pump being 
used for both fuels. Each pump is fitted 
with a padlock that seedaiae »s the danger 
of theft and the mischief of children. A 
10-foot length of hose attached to the stop 
cock on the pump makes it ve ry convenient 
























This machine may be provided with 
{ either common broad-tired wheels or with 
caterpillar wheels. The latter are gener- 
ally to be preferred, for with them it is 
possible to dig in very soft ground. 

The accuracy of the work done by this 
machine is-greatly superior to that done by 
hand. * The “operator simply sets guide 
stakes at the proper grade and then while 
riding on the machine adjusts the grade by 
means of 4 hand wheel which enables him 
to raise or lower the cutting mechanism at 
will. 

Figure 2 shows a ditching machine that is 
usually drawn by 
pictured, a 
shown in the illustration there is an endless 
chain elevator about 11 inches wide and 
12 feet long supported in such a way that 
the front end is adjustable as to height. 


though, as 
used. As 


six horses, 


tractor may be 








for filling the tank of the car or tractor. 


a 






(Concluded on page 202) 
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Fig. 3. Ditcher hauled by four horses 


















Fig. 4, Ditcher built after the fashion of a plow 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 

















camera the Signal Corps has beyond doubt 
the most highly perfected motion-picture 
camera extant. 


A Dowel Stick Which Wedges Itself 
in Place 


OO often the tendency of this world is 
to “let good enough alone.’’ Year 
after year we keep on employing the same 
devices in the same manner. Then, one 
day, an inventor comes forward with a 
simple improvement on a standard device, 
and everyone exclaims ‘‘ Why, I could have 
done that!’ Quite so; but it is the inventor 
who is never ready to take for granted the 
perfection of any device who is bound to 
develop profitable inventions. 

A case in point is the dowel stick. It 
has been made by the millions in the very 
same manner for dozens of years; it consists 
merely of a round rod so many inches long, 

















Copyright Brown & Dawson 


Akeley motion-picture camera in use to film the spectacular 


flight of an airman 


Motion-Picture Camera that is Different 


HERE had been little improvement in the motion- 

picture camera and this branch of cinematography 
had failed to keep up with rapid progress in other direc- 
tions when Carl Akeley, the famous naturalist, sculptor 
and big game hunter, started out on a motion-picture 
expedition through Africa. He took along a standard 
camera such as was, and is still, employed in motion- 
picture studios and in the field. 

But practical experience in the field soon convinced 
Mr. Akeley that existing cameras were not adapted to 
the hard service and many requirements of the naturalist- 
photographer. So he set about designing his own 
camera, disregarding from the very start the features 
which had come to be looked upon as the pillars of 
motion-picture photography, so to speak 

Beyond doubt Mr. Akeley has produced a camera 
which is far in advance of any other, due largely to the 
fact that his design is quite revolutionary. To begin 
with, his camera is made in the circular form shown 
instead of square. It is made entirely of metal. The 
operator can watch the image photographed on the film 
itself during actual filming, so that he sees exactly what is 
being recorded. This is made possible by the use of an 
eye-piece and automatic light gate, the latter opening 
only when the eye is pressed against the eye-piece so as 
to exclude daylight. Focusing can be done on a ground 
glass finder without disturbing the film; this is ac- 
complished by a knife mechanism which cuts a circle 
in the film at the bid of a pull-and-push rod leading to the 
outside of the camera. An improved film movement 
is employed, and the shutter is said to possess an ex- 
posure efficiency considerably above that of the usual 
camera. A gyroscope stablizer makes it possible to 
use the camera without a tripod; and where a tripod is 
employed it can be of the lightest variety as compared to 
the heavy, cumbersome tripods called for by the con- 


ventional camera. 


- e 
As his work neared 


which can be cut to any desired length by 
the user. But of late Charles E. Evans, 
an inventor, has patented the arrangement 
shown in the accompanying illustration. 
By merely sawing two diagonal slots near the ends of a 
dowel stick, he makes it self-wedging. That is to say, 
when the dowel is pushed tightly in place, as shown in 
the lower half of the illustration, the ends break off and 
form wedges which serve to expand the dowel and grip 
it in place. 


Letting Electricity Turn the Monkey Wrench 

N electric socket wrench that automatically ceases 
+ to exert power as soon as the nut is firmly in place, 
is the invention of Harold Hollingshead of Pasadena, 
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New form of dowel stick and how it automatically 
wedges when in place 


Cal. To be sure, electric wrenches already are common 
in large factories, but it remained for Mr. Hollingshead 
to'perfect one that would not strip the screw-threads by 
continuing to force on the nut after it had reached its 
intended position. 

With the new wrench which is illustrated in the 
accompanying photograph and drawing, it is possible to 
adjust the pressure at from ten to sixty pounds. This 
pressure is taken from a 10-inch leverage. On actual 
tests the inventor has put on and seated 10 nuts by 
machine while another man has done only two. 


Copyright Brown & Dawson 
Filming a long-distance scene with the Akeley camera, by 





means of a telescope 


Compactness can certainly be claimed for the new 
electric wrench, for it measures only three inches in 
diameter and eight inches long. It weighs 10 pounds. 
A 10,000 r.p.m. reversible motor with a switch at the 
end, drives the socket through a 64 to one double right 
angle worm and gear drive. Ball bearings ingure 
smooth running. The motor develops five horse-power 
in torque. There are locking, foldable handles at the 
sides, with a hollow handle at the end to take a bar, 
giving a leverage on any sized nut. The electric wrench 
can be employed with any sockets on the market, sleeves 
being provided to take up the variation in size. 

There is an automatic clutch incorporated in the 
electric wrench which is adjustable for any accurate 
pressure in putting on a nut, according to the size, and 
is a positive drive in taking a nut off. The wrench can 
be converted into a drill or screw-driver in a second, it is 
claimed. It operates on either alternating or direct 
current with equal ease. 

With every advantage of the hand socket wrench, the 
electric type has 10 times the speed. It can be used as 
a valve grinder, taking all the pits and roughest parts off. 
The larger size, which is 4 inches in diameter and 8% 
inches long, develops 10 horse-power in torque. It 
can be attached to the crank shaft and braced to the 
front extending part of the chassis of an automobile and 
in this manner used as a starter when the batteries or the 
original starter are out of order. 


The Patent Office Society 


HE Patent Office Society, composed mainly of 
members of the Examining Corps of the Patent 
Office, has just completed its first year of existence. Its 
objects, as stated in its Constitution are: “. . . 
further the industrial development of the United States 
in so far as the patent system is a factor thereof, to pro- 
mote and foster a true appreciation of the American 
patent system, to cultivate a high standard of professional 
ethics among patent 








completion Mr. Akeley 
realized that the require- 
ments of the big-game 
photographer were much 
the same as the war 
photographer. So he at 
once came to Washing- 
ton and placed his in- 
vention at the disposal 
of the newly created 
Photographic Division of 
the U.S. A. Signal Corps. 
Major Barnes, Chief of 
the Division, was quick 
to see the possibilities 
of this revolutionary 
camera, and adopted it 
as the “‘box” for our 
official war  photog- 
raphers. 

Since his cameru has 
been taken over by the 
Government, Mr. Ake- 
ley has added several 
new features which it is 








practitioners and exam- 
iners, and to promote 
the professional, intel- 
lectual and social wel 
fare of the members of 
the society.” Besides 
active members, there 
are provided honorary 
and associate members, 
who may be present oF 
retired heads of the 
Office, persons who have 
made marked contribu 
tions to the advanee- 
ment of the industrial 
arts and patent a 
torneys, inventors, mar 
ufacturers and engineers. 
The Commissionet of 
Patents has kindly pe& 
mitted the use of spa? 
in the Patent Office #4 
place cf - for 
members of the 
ing corps, where 
are read at in 





















not possible to speak of 
here. Suffice it to state, 
however, that in this 


Seating the nuts on the cylinder heads of an automobile by means of an 
electric wrench and universal socket 





men of note m 4 
(Conciuded on page é 
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Sectional view of the newly- 
invented electric wrench 
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in “Motor Truck Trains” 


On the Mexican border, Troy Trailers, 
hauled by tractors, are being driven in trains 
of as high as 19 trailers each, over almost 
trackless country. 


No more convincing demonstration of 
the practical features of Troy Trailers is 
possible. 


What these huge trains, heavily loaded, 
can do over roadless country— your motor 
truck can do hauling one or more Troy 
Trailers over your roads. 


Troy Trailers will solve your transportation 
difficulties by making yourself independent 
of railroad tie-ups and freight embargoes. 


Troy Trailers 


Establish your own hauling service. Hun- 
dred-mile, over-night trips are practical. And 
your motor truck can easily move double its 
rated capacity by hauling the excess load on 
a Troy Trailer. 


In this way one truck does the work of 


two—and at an additional cost of only 25% 
over hauling the truck load alone. 

Without Troy Trailers the “motor truck 
train” is not possible. 


The Troy Wagon Works Co. 
Troy, Ohio 


Oldest and largest makers of Trailers, making 


possible highest grade construction at lowest cost ee 
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Proving the practicability of Troy Trailers 
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RECENTLY PATENTED INVENTIONS | particular idea in view of adapting t» the with- 

These columns are open to all patentees. The | drawal of water from deep drilled wells and 
notices are inserted by special arrangements with | Whereby to facilitate its filling when lowered into 
the inventors. Terms on application to the | the water as well as the outflow of the water when 
raised to the surface 





Advertising Department of the Scientiric 
AMERICAN. | ILLUMINATED SIGN.—G. R. Pyrex, Mid- 
| vale, Utah. This sign is constructed with trans- 
Electrical Devices | Jucent portions which are illuminated from behind, 
DETACHABLE CORD SENDING MaA-/| members with rotating blades being mounted 


between the illuminating means and the trans- 
lucent portions of the sign. Another object i: to 
construct the rotatably mounted members as fans, 
and operate them by air propelled by a drivenfan, 
the driven fan also serving to operate a flasher 
switch, wires from which lead to the lamps used 
to illuminate the sign. 

CONDIMENT SHAKER.—E. G. Woopy, 
care of Keith's New York Theater, 1564 Broad- 
| way, New York. Among the principal objects 
which the invention has in view are, to extract the 
moistened contents of a deliquescent material 
from the container provided therefor, to mechanic- 


CHINE COT-IN.—C. M. Homes, 115 W. 
Forsythe S8t., Jacksonville, Fla. This invention 
relates to telegraphy, and deals particularly with 
means for connecting a transmitting machine 
such as a “ vi-broplex,"’ with the main line through 
the sending key. The general object is to equip 
@ transmitting machine with a novel connecting 
means, whereby messages can be transmitted 
over one or more circuits, without the use of other 
mechanical means. 


O01 Interest to Farmers 
SHOCK LOADER.—G. Hacx.ey, Aholt, Mo. 
The object of this invention is to provide a shock 
loader in which the frame is pivoted to an axle 
which is supported by wheels, means being 
apparatus 
FLOWER BOX.—J. Israet, 806 Suburban 
Place, Bronx, N. ¥Y. Among the principal objects 
which the present invention has in view are, to 
avoid the accumulation of liquid adjacent the 
roots of a plant growing in the box, to maintain 
the earth in which the plant grows in a moist 
condition, to permit the removal of surplus liquid, 
to provide a decorative cover for boxes of the 
character mentioned, and to provide means for 
aerating the earth contained in the box. 


PORTABLE CANVAS LOCKER.—J. A. 
Brooklyn, N. Y¥. This 





—_—- 


GIDE ELEVATION SHOWING FRAME IN VERTICAL 


POSITION 


| Kouser, 446 6lst St., 
| invention relates to portable lockers or protective 
mounted on the wheels for drawing the shock | j,cjosures for wearing apparel, it is especially 
there against when the frame is in a vertical | ,4anted for use in factories or similar places where 
position and holding it, and means being mounted garments not used during working hours can be 
on 4 tongue secured to the axle tor moving the stored away and locked, the invention may be 
frame to a horizontal position. |so embodied as to be suitable for use in home 
TRACTOR FOR PLOWS AND THE LIKE.— | closets for protecting garments from dust and 
©. A. Perrrr, 3133 N. Sara St., St. Louis, Mo. 
The principal object of the invention is the pro- 
vision of a tractor in which all the wheels are 
drivers or traction elements and therefore simple 
means are employed to impart power to those 
wheels that are used for steering or guiding the provements in dowel pins and mortise locks 
machine. Another object is the provision Of | which are strong and durable although very cheap 
power transmitting mechanism between the €X- | ¢ manufacture, the construction being such that 
plosive engine or prime mover and the various 
wheels, whereby the same suiface speed of the 
deci. teak Gee dnt te etatatindd, Goan though ee without danger of splitting the | 


heels ste } 
such w be of different diameters. | LIQUID DISPENSING DEVICE—W. A.| 
BEET HARVESTING 


: MACHINE.—A. | Cornam, Norwalk, Iowa. An object of the in- | 
Bnortr, Sidney, Neb. The invention relatet| vention is to provide a device which is primarily 
generally to beet harvesting machines and more | jntended to dispense gasoline, but which does | 


particularly to one involving a beet topping | jot require the services of an attendant, the 


apparatus, tegether with means for feeding the Wan és ¢ 
inn ty ts Oe ee ode ml he gasoline, means being 


topping arrangem nt the latter being of such [ 


tively small space when not in use. 

DOWEL PIN AND MORTISE LOCK.— 
A. B. Smrra, 4537 Vonverson St,, St. Louis, Mo. 
The object of the invention is to provide im- 





nature that the beets fed thereto will be cleanly 
and evenly topped and discharged in conjunction 
with the remainder of the harvesting machine 
which includes means for delivering the beets to 
the topping arrangement. 

RAKE.—H., C. Masrerson, Cle Elum, Wash. 
‘The object of the invention is to provide a rake 
wherein the teeth are mounted to tilt to discharge ae 
the load and means is provided in connection VITA A 
with the rear axle and controlled by the rotation 
for dumping the load of the rake when desired, the 
said means being normally released, and capable of 
being connected with the axle when desired. 


Of General Interest 
CARPET SWEEPER SHIELD.—Dora Dvun- 
ean, address Mrs. J. H. Duncan, 329 W. 82d St., 
New York, N. Y. The invention relates to that | 
‘type of carpet sweepers which employ rotary | 4 5!1DE VIEW OF THE APPARATUS, PARTS SHOWN IN 
brushes suitably housed, operated by rollers | SECTION 
rolling over the carpet, the main object is to | provided for indicating the amount so drawn, in 
Provide a readily attached shield for the handle | the oftice or store of the concern which sells the 
yoke and handle, of a sweeper which will fully | gasoline, the liquid is pumped out of the tank | 
protect articles of furniture when the sweeper | automatically, means are provided tor starting | 
is forced beneath them, as in the case of beds. | and shutting off the pump. 
nor rs Ramey articles of furniture of the) CowBINATION STRAINER AND SEPA- 
J RATOR.—M. Werwopa, 628 Fourth Ave., 
ALCOHOL EXTRACTOR FOR BREW- Brooklyn, N. Y. This invention relates to com- 
KETTLES.—B. H. Huppert, 3683 E. Pratt St., | ination strainers and separators more par- 
Baltimore, Md. The invention has for its object | ticularly ot the kind used for liquid fuel before the | 
to provide mechanism of the character specified | same reaches the carbureter or equivalent device, | 
especially adapted for condensing and extracting | the object is to provide a straining surface of 
the alcohol from beer to provide beer free from | maximtum area through which tuel will pass at 
alcohol, The device comprises an inner and outer relatively low speed, thus reducing agitation of 
jacket casing arranged coaxial and spaced apart | the foreign matter after it has been removed from 
from each other, and means for supplying a cooling | tne fuel. 
fiuid to the casings. In operation the vapor from - ™ . 
the brew kettle passes upwardly through the inner TYPE-COMPOSING APPARATUS.—E, H. 
Gnd cuter casings, and the slcohel is condensed Boos, Missoula, Mont. Among the principal 
objects of the invention are to increase the speed 


ov -~ a6 wr Oe toma and simplify the methods of composing type for 
ICE-HOOK.—J. G. Heir, 221 Harriet St., | use in multigraphs and similar printing machines, 
Evansville, Ind. The object of the invention is | ¢> prearrange the composed matter before deliver- 
to provide an ice-hook or ice-tongs comprising | ing it to the printing machine and to review the 
curved arms pivoted together and their shanks | ¢omposed matter and proof thereof prior to placing 
provided with right angular inwardly projecting | jy position to print. 
ars, a flexible rubber handle having metal con- 
RTABLE COOKIN = 
necting pieces pivoted to and between the ears, Ahsan Ginsu obi : a3 ——— — 84 
whereby when the hook is folded the handle will Fonthill Rd am s - England "The 


Hie substantially parallel to the hook shanks. object of this invention is to provide a small and 

INSULATOR.—O. 0. Stone, 404 Nolan St., | compact hot beverage apparatus, and travelers tea 
San Antonio, Texas. The invention has for its kit, such as could be easily taken on camping trips. 
object to provide an insulator for use in connection | ‘The invention consists of an enamel cup for 
with water pipes and the like, for preventing the | making tea, it also serves for coffee, cocoa, soup, 
passage of electric currents, wherein the pipe is | ot- The folding enamel handles remain fixed 
divided, and insulated at the point of division, | when in use, and do not get hot. The patent 
means being provided at the insolution for con- | s.rainer removes every leat of the tea. The device 
ducting the electricity away in order that it may packs every essential, minus water, for 12 suc- 
be utilized cessive cups of tea, viz., the tea-box, spirit lamp, 

WELL BUCKET.—W. Benan, Stigler, Okla. | which has patent safety base, draught screen, and 
“Tne invention : elates more particularly to buckets | patent cap to prevent escape of spirit odor, 
for utilization in connection with drilled wells and | divisional box for matches, saccharine, tabloids, 
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CONDENSER AND DISTILLING DE- 
VICE.—O. A. Nennincer, 182 Mulberry St., 
Newark, N. J. This invention has for its object 
to provide a condenser wherein means are pro- 
vided for heating and vaporizing the water and 
for injecting at the same time a current of air 
to aerate the water as it is condensed. 


TREATMENT OF THE ORES OF CERTAIN 
METALS.—R. Lance, 332 Rue Saint Honoré, 
Paris, France. This invention has for its object 
to provide a process tor the treatment of ore of 
metals such as zinc, copper, cadmium, cobalt, 
nickel, etc., and more particularly pyritic, ox- 
idized, carbonated, silicated and other ores with 
a view of extracting the usual elements contained 
therein. The process consiststs in effecting a 
complete cycle by converting the metals to be 
extracted into the form of chlorids, then pre- 
cipitating them from the solutions while recovering 
or regenerating the substances which have been 
used for effecting the chloridization. 





ally comminute the material when extracting the | 
same, to assist in. drying the material, and to | 
simplify and cheapen the construction of such | 


i 
| 





moths, the locker can be folded into a compara- | 


the dowel pin and mortise lock may be used under | 








consists generally in a bucket shaped with the} and a spoon. The cover serves as a saucer. 


CURTAIN STRETCHER.—N. B. ALLEN, 
Garden City Estates, North P. O., New Hyde 
Park, L.I., N. ¥. Among the principal objects of 


the invention, are to provide a skelevon frame | 


which may be folded to form a small package, to 
provide means for rendering the frame rigid when 

















A BACK VIEW OF THE FRAME 


in service, to provide auxiliary means for adapting 
the stretcher for use when stretching curtains of 


odd sizes or when it is desired to stretch two or | 


more curtains of relatively different sizes, and to 
provide folding supports for holding stretchers 
in service relation. 

SAFETY PIN.—E. R. Nese, 21 Maiden 
Lane, New York, N. Y. The object of this in- 
vention is to provide a safety pin which will not 
unlock accidentally. The device comprises means 
influenced by the stressed condition of the pin for 
locking the pin to the carrier when the pin is fully 
engaged with the socket. 

BEVERAGE AND PROCESS OF MAKING 
SAME:.—J.'G. Derrricn, address G. L. Thacher, 
Chehalis, Wash. The invention relates to a 
beverage, having substantially the composition 
of human milk, when sufficient water has been 
added to the product. The process consists in 
taking fresh cow's milk,cooling immediately after 
milking, then adding butter fat and milk sugar 
in syrup form, to bring the ingredients of the 
resulting product into the ratio in which said 
ingredients are formed in human milk, the cow's 
milk and ingredients are stirred, boiled, and rapid- 
ly cooled to 50° F., sealed in containers and 
sterilized in the usual way. 

SAFETY RAZOR.—A. H. Bryant, 17 Battery 
Place, New York, N. Y. The invention relates 
to razors particularly a satety razor wherein a 
minimum number of parts are used and yet the 
usual effect is produced. Another object is to 
provide a safety razor structure which uiilizes a 
plastic material, as for instance, celluloid, in all 
parts except the blade. A still further object is 
to provide a structure in which a wedge holds the 
blade in position. 

MINE PICKER.—J. Watton, Phoenicia, 
N. Y. The invention relates to an apparatus 
which is adapted to be attached to the bow of a 
boat to project forwardly so as to serve as means 
for picking up submarine mines. A more specific 
object is the provision of a mine catcher with a 
projecting arm submerged in the water and having 
gripping jaws at the front which automatically 
close when they contact with the mine or anchor- 
ing cable thereof. 


DISTILLATION OF LIQUIDS.—O. Séper- 
LuND, and T. Bocere, Clapham Park, London, 
England. This invention relates to the evapora- 
tion and condensation of fluids and particularly 
to the distillation of a dilute and easily obtainable 
solution such as sea-water for obtaining pure 
liquid therefrom. The object is to simplify and 
increase the heat economy of such process. 

METHOD OF FORMING DIES FOR SIGN 
CHARACTERS.—M. Creiecuron and A. W. 
Dixon, Rensselaer Falls, N. Y. Among the 
objects of this invention is to provide a method of 
making embossed letters in a much simpler man- 
ner than has heretofore been practised. Another 
object is to provide a method of making sign 
characters with raised portions through the use of 
male and female die members, the relation of the 
two dies being such that the raised portions of the 
letters will be provided with bevelled edges. 

CHICKEN EXERCISER AND FEEDER.— 
W. H. Coturns, Summit, N. J. This invention is. 
characterized by a feed container having a con- 
trollable outlet for the feed which normally is so 
positioned as to be inaccessible to the fowls, the 
discharge of feed being obtained by the motion of a 
pendulum provided with the container for feed 
at the free end and accessible to fowls to peck at, 
when the fowls peck at the gauze material con- 
taining some inaccessible feed the pendulum is set 
into vibration thereby causing the feed to shake 
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ICE CREAM PIPPER.—A. Me D 
and A. L. Kure, Canisteo, N. Y. x 
has for its object to provide a devices whe 
handle member is provided having a 
for permitting the cream to be scraped ont 
hard, and a holder of conical-shape congsig 
sections which are arranged to close again 
ring and be closed by mechanism operated 
the handle member. } 

VALVE FOR GASOLINE AND 
LIQUID FUELS.—F. Catpwett, 7510 
Ave., Carthage, Cincinnad, Ohio. This ins 
relates to valve or controlling and commii 
devices for use in connection with gasolis 
othe liquid fuels and especially where 
and accuracy of adjustment and mix 
quired, the device is so constructed 2 
the valve controlling parts ace in easy j 
adjustment by the operator for his ready 

CAMERA.—H. G. Morpaunr, care of E 
Moreland, Cleveland, Ohio. This inye 
been granted two patenvs, the first No, 1.95 
refers more particularly to a camera having 
winding apparatus and a film signal; the appar 
operating not only to turn the film fror 
| position to another in order to bring.up ar 
posed portion of the film, but to move ¢ 
from one position to another, the r 
No, 1,253,079 relates more particularly 
including a signal device which is 
picture taking operation to notify the ¢ 
that that portion of the film then in 
position has been exposed, the signal § 
released to move to inactive position by 
shifting of the film to bring the succeeding 
into position for exposure, Bes, 

FILM SIGNAL FOR CAMERAS —# 
Morpavunt, care of Hotel Moreland, Ole 
Ohio. The object of the device is to 
automatically indicating when a film has. 
exposed, and when the next succeeding 
in position for exposure, the device ¢ 
member actuated by air pressure 
shuvter mechanism of the camera is ¢ 
carries suitable indicia visible through’ 
| of the camera to indicate the exposure. 

FISHING HOOK LEADER AD&JU 
TERMINAL AND OUTRIGGER D 
R. H. Ssrrn, P. O. Box 1042, Sa 
This invention is a device tor attachment snoots 
to fishing lines, the same being 
quickly connected with the line and adjuste 
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| VIEW OF MAIN LINE AND OUTRIGGER DEVE 
| any desired position along the same. The de 
| comprises a bar having its body provided w 
| central longitudinal slot and its ends with 
arranged in alinement with the slot, and am 
oblique slot leading from the central one. — 
FILM WINDING DEVICE.—H. @ 
| pauNT, care of Hotel Moreland, Cle 4 
|The inventor has been granted two 
Generally speaking the mechanism p 
| patent No. 1,253,076 includes spring 
gearing associated with the take-up 
camera, and normally held against op 
suitable locking arrangement, for act 
take-up roll, when said locking 
released, to rotate the take-up roll for th 
purpose. A further object is to provide mm 
ism which will enable the user to manual} 
the take-up roll whenever it is desired 
The object of the second patent No. 
is to provide a compact and inexpensive 
| which may be utilized either as an 
cameras now in use, or as a part of a com 
camera in the first instance. The prime} 
is to simplify the construction of the 
and bring about equally effective res 
without the necessity of attachment to as i 
for the purpose. ‘ 
Hardware and Tools 
AUTOMATIC SPRINKLER #1 
Fee, 2232 Anderson Ave., Bronx, N. 
invention relates to automatic spri 2 
for buildings, it has particular reference 
for reliably initiating the flow of 
event of sufficient heat being gen 
vicinity of the device to melt the softer 
fusible metalused in this device, than is ordi 
used in sinfilar devites. | R 
‘Heating and Lighting 
DAMPER REGULATOR.—G. We 
22d St., New York, N. Y. The in 
its object to provide means for 6 
damper shifting arm. Another ob 
arrangement of: iz @ damper of a me 
phragm bolted or” dtherwise rigidly ¢ 
the casing near its periphery. A 
object is to provide a metal diapl 
i i to receive be 
in a casing, the opetiings of the diaph 
arranged as to Péceive the bolts of me 
HEATING SYSTEM.—R. ; 


a 
‘ip 
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ie 





from the container. 
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America has learned a valuable 
transportation lesson. 


War conditions have taught us that the facilities of our rail- 
roads can be taxed beyond capacity. Depending solely on 
railroads for the transportation of merchandise resulted in 
congested freight yards and clogged lines. These created 
chaotic conditions—practically paralyzed business. 


At the very crisis of the situation MACK Trucks conclusively 
demonstrated that their power, strength, endurance and ease 
and economy of operation afforded a dependable means of 
independent transportation heretofore thought impractical. 


On Saturday, December 29, 1917, the Goodyear Tire and 
Rubber Company started a 3144 ton MACK Truck from New 
York City for Akron, Ohio. The run of 504 miles, in 15 
degrees-below-zero weather, through snow, was made in 61 


hours! (The railroad freight schedule is about 108 hours.) 


This noteworthy performance helped the country to revise 
its estimate of the motor truck’s range of usefulness, And 
now the same MACK Truck is operating on regular schedule 
between Akron, Ohio, and Boston, Massachusetts. 


Other MACK Trucks are enabling their owners to take ad- 
vantage of the features offered by motor transportation: 
unbroken bulk, saving of time, labor and money and direct 
delivery to the door of the customer are a few of the benefits. 
MACK Trucks are made in capacities from 1 to 74 tons— 
with trailers, to 15 tons capacity—adaptable to every trans- 
portation requirement. 


Address Dept. D for catalog and complete information. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK 

















TRUCKS 
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RECENTLY PATENTED INVENTIONS 
(Concluded from page 196) 


pressure used. A further object is the provision 
ot a regulator operated by the steam pressure for 
regulating the dampers and thereby controlling 
the dratt tor maintaining a certain even pressure 
of steam. 
Machines and Mechanical Devices 

COAL HANDLING JIG GATE.—-M. H. 
Rear, address T. A. Donahue, Mears Bidg., 
Scranton, Pa. Among the principal objects 
which the present invention has in view are, to 
provide means tor separating coal from base 
mineral associated therewith, to avoid waste of 
coal, to facilitate the operation of the mechanism 
for separating said materials, and to avoid unin- 
tentional increment of weight on operating parts 
of the separating mechanism. 
+ CHECK INDORSING MACHINE.—R. H. 
Griavwitt, Ada, Okla. The invention relates to 
@ means of mechanically indorsing checks, drafts, 
memoranda and the like. More particularly 











A FRONT ELEVATION OF MACHINE, AS APPLIED TO 
AN ADDING MACHINE 


the invention relates to an indorsing machine 
adapted to be used in connection with an adding 
machine and involving a rotary stamp and a} 
chute arranged to receive the checks directly 
from a leaf corresponding with the leaf in certain 
adding machines on which the checks are laid. 

PRESSER FOOT LOCK.—E. W. Brerninea, 
422 Washington Ave., Bellevue, Ky. The object 
of this invention is to provide an electrically con- 
trolled mechanism for positively locking the 
presser foot of a cioth cutting machine when the 
machine is in operation. The locking mechanism 
comprises an electro-magnet having secured to 
each end of its core a pawl, the pawls extending 
lateraily trom the magnet and having teeth ai 
their outer ends tor engaging the teeth of a rack 
bar. 

CABINET TALKING MACHINE.—H. D. 
Daatineror, R. D. No. 12, Dayton, Ohio. An 





object of this invention is to provide a cabinet 
of novel consteuction in which sound pipes are | 
utilized in connection with the amplifying chamber 

ot the cabinet. These pipes are of various lengths | 


and consequently are adapted to produce different 


tones. Another object is to provide a cabinet 
which is made of metal. 


Rallways and Their Accessories 
DEVICE FOR PREVENTING DERAIL- 
MENT.—E. Castanuo, Rua Liberdade 644 Sao 
Paulo, Brazil. The invention relates to means 
applicable to a railway truck to prevent derail- | 


ment, and particularly relates to a device in| 
| 





























A TRANSVERSE VERTICAL SECTION 


which guard wheels are adapted to be positioned 
to turn on vertical axes and engage a lateral 
mervure or rail on the track. An object is to 
provide means to automatically lower or raise the 
guard wheels to and from the operative position, 
and at a crossing track the device may be applied 
to standard railway trucks without material 
alteration to the truck. 

TRAIN CONTROL.—J. W. Grirrin and F. 
M. McHvan, 814 Amsterdam Ave., New York, 
N. ¥. An object of the invention is to provide 
an automatic contrivance controllable fiom the 
railway signals, and whereby a train will be pre- 
vented from passing a signal when the right of 
way is closed. A further object is to provide a 
control whereby she train cannoi be started until | 
the signal indicates a tree way. The control is | 
adapted to intercept the flow of energy to the 
prime mover of the train and also release the | 
pressure in the train line independently of the | 
engineers valves. 

LOCOMOTIVE DRIFTING VALVE.—A. A. 
Meister, J. W. Surces and E. F. Boyve, address 
A. A. Meister, Supt. Fuel Bureau, 708 8. P. 
Building, Houston, Texas. The present inven- 
tion relates particularly to a device for admitting 
saturated steam from the boiler to the steam 
chamber of the valve chest and cylinders while 
the locomotive is running with the main steam 
throttle closed. The device is designed to be 
used in connection with superheated locomotives, 
its use discards the usual relief valve, which ad- 
mits air into the cylinders, destroys the lubrica- 
tion, and causes rapid heating of the valves and 
piston rigns. 

POWER 





TRANSMITTING ATTACH- 


MENT FOR AUTOMOBILE WHEELS.—W. 
Roserrs, R. D. No. 3, Springfield, Ohio. This 
invention relates to an attachment adapted to 





be applied to the tire of a driving wheel of an 
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automobile whereby power can be derived there- 
from for any useful purpose while the automobile 
is standing and the rear axle is raised, it can be 
applied to wheel tires of any diameter, shape or 
style. 

RAILWAY CAR FENDER.—T. Dovenenrrr, 
526 59th St., Brooklyn, N. Y. This invention 
relates to saiety appliances fcr railway cars, and 
has particular reference co tenders carried on the 
front ends for the purpose of reducing the danger 




















| 4 SECTION SHOWING PARTS IN POSITION, AND 


INDICATING IN DOTTED LINES DROPPED 
POSITION 

due to pedestrians who chance to be in the path 
of movement of the cars. An object is to provide 
a fender comprising movable pad _ portions 
adapted in one position to receive the impact of an 
obstacle and reduce the extent of injury, and in 
another position to be folded and housed beneath 
the platform of the car. 


Pertaining to Vehicles 

SPEED RECORDER.—R. Erp.e, 1220 45th 
St., Brooklyn, N. Y. The invention relates to 
speed recorders having a clock driven member 
and a finger marking on the peripheral face of the 
said member and controlled by the speed of the 
vehicle machine or other device on which the speed 
recorder is used. The finger on the clock driven 
member is rendered visible for a certain length of 
time and then obliterated to restore the indicating 
means to normal blank condition. 

LUG FOR TRACTORS.—J. Stertie, Amand- 
ville, La. The prime object ot the invention is to 
provide a tractor wheel equipped with lugs 
adapted to be adjusted for hard or soft roads with 





A SIDE ELEVATION 
| facility, whereby to save time in changing the 


character of the wheel. In carrying out the in- 
vention use is made of separate tractor lugs 
mounted on the wheel to project more or less 
beyond the periphery of the wheel, or to be re- 
tracted whereby to present little or no projection 
beyond the tread of the wheel. 
HEADLIGHT.—E. H. Werzner, care of 
Schroeder Headlight Co., Inc., Evansville, Ind. 
The invention has for its general object the con- 
struction of a headlight, with an adjustable 
mounting for the lamp whereby the same can be 
positioned in the focal center of the reflector. A 
more specific object is the provision of a lamp 


| mounting which is located outside the reflector 


and includes means whereby the lamp can be 
adjusted in all directions. 

HEADLIGHT LENSES.—G. D. Sarter, M. 
H. Mitier, T. G. Stoves, addiess H. V. Rowan, 
Attorney, 117 3d St., Jeannette, Pa. An object 
of the invention is to provide a headlight lens 
which will eliminate the dangerous glare and which 
will render the light soft and mellow, to provide 
a device by means of which the glare may be 
eliminated without reducing the amount of light, 
to provide a lens easy to clean, and not easily 
liable to be broke. 

DEVICE FOR CONTROLLING SHOCK.— 
Cc. B. Biturneuurst, 303 Dakota Ave., Pierre, 
8. D. The invention has for its object the pro- 
vision ot mechanism especially adapted for use in 
connection with motor vehicles, tor eliminating 
shock and jar resultant from the movement of 
the vehicle over the road. It consists of an inner 
and outer frame one connected to the body of the 
vehicle and the other to the springs. Each 
frame is provided with flexible non-metallic 


hangers connecting the trame to downwardly | 


projec.ing standards on the other frame. 

VEHICLE FRAME SUSPENSION.—T. Wi- 
son, Indio, Cal. The invention relates to su- 
pensions for four-wheel motor vehicles, its object 
is to provide an arrangement of springs whereby 
a jolt is cushioned and a rebound absorbed. A 
turther object is to provide a suspension in which 
the springs are connected at one end with a 
suspension bar and at the other with a body 
either directly or by coacting springs. 

Designs 

DESIGN FOR AN EMBLEM.—W. B. Cote, 
care of Cary & Carroll, 59 Wall St., New York, 
N. Y. This ornamental design consists of the 
representation of a conventionalized garter, the 
space enclosed thereby being divided into three 
sections of equal area, the two upper sections 
bearing respectively the letter “B"’ and “ W.” 

DESIGN FOR A BADGE, CHARM, STICK 
PIN, FLAG, SIGN, FOB, OR EMBLEM.— 
B. R. Jouiy, 51 Maiden Lane, New York, N. Y. 
This ornamental design represents a shield show- 
ing the stars and stripes of the United States 
flag surmounted by a cannon and crossed sabers 





Nots.—Copies of any of these patents will be 
furnished by the Screntiric American for ten 
centseach. Please state the name of the patentee, 
title of the invention, and date of this paper. 


NEW BOOKS, ETC. 


Tae Wortp Perit. America’s Interest in 
the War. By Members of the Faculty 
of Princeton University. Princeton: 
Princeton University Press, 1917. 8vo.; 
245 pp. Price, $1 net. 

The one thing furthest removed from the mind 
| of the American is the idea of his country dominat- 
ing, and dictating to, the world; this ambition 





| being outside his own mental make-up, it is one 
| he is loth to attribute to others; perhaps the 
| greatest step toward unification of the country is 
| to cenvince these doubters that Teutondom will | 
be satisfied with nothing less than the enslave- 
| ment, first of Europe, then of America. President | 
Hibben makes this task of enlightenement clear 
in his introduction, and the members of his 
faculty contribute a series of papers with this end 
in view. These papers deal with the conscientious 
objector, the attacks om democracy and inter- | 
national law, the United States’ relationship to 
South America, to the Far East, and to the world 
balance of power, and international freedom and | 
world peace. To any who have not yet got the | 
obsolete idea of our isolation and aloofness out | 
of their heads, to all who still obstinately ask why 
we need concern ourselves with the European | 
chamber of horrors, this excellent work, instinct | 
with marvelous insight and powerful not by any 
hectic quality of appeal to the emotions but by 
reason of its grasp upon facts and their significance 
will plainly show them that the battle-front in 
France is the Eastern frontier of America, and that | 
our boys are fighting there with our Allies in order 
that the battle for freedom shall not ultimately 
take place upon our own invaded soil, with no | 
friendly hand to assist us. It is an exceptionally 
keen and comprehensive survey of the situation 
and of the unmistakable bearing that has upon | 
our own right to life, liberty and the pursuit of | 
happiness. 
Tue Diary or a Nation. The War and 

How We Got Into It. By Edward S. 

Martin, of Life. Garden City, N. Y.: 

Doubleday, Page & Company, 1917. 

8vo.; 407 pp. Price, $1.50 net. 

Week by week, since the war began, Life has 
published an article—a sort of log, dealing with 
the conflict particularly as it affected our own 
ship of state, and reflecting the mental attitude 
of the crew. It is seldom that jottings like these 
prove worthy of permanent form, but none can | 
deny that worth to Mr. Martin's pungent and | 
prophetic Diary. The formation of American 
opinion as affected by the successive bewildering | 
developments of Teuton insanity and French | 
sacrifice is skillfully followed, and the high-flown | 
language of diplomacy is reduced to the racy | 
sincerity cf our everyday tongue. 
AUDUBON THE NaturRAListT. A History of | 

His Life and Time. By Francis Hobart 

Herrick, Ph.D., Se.D. New York: 

D. Appleton & Company, 1917. 8vo.; 
illustrated. Two volumes. 


The publication of this sumptuous work is 
decidedly one of the great literary events of the 
year. The author's fortunate discovery of some 
old documents, in Coueron, France, clears up the 
mystery of the naturalist’s birth, which occurred 
not in Louisiana but in Les Cayes, San Domingo. 
We are given more than a glimpse of his father's 
extraordinary career; as a fighter on land and sea, 
his adventures are amazing; wounded in battle 
and taken prisoner to England at the age 
of 14, serving in the French navy, captured 
again and imprisoned at New York, commanding 
at the battle of Yorktown, and finally amassing a 
fortune as a San Domingo planter and slave- 
trader, his biography reads like the wildest fiction. 
The son lacked his father’s qualifications for trade; 
venture after venture in America failed, but all the 
while he was accumulating an astonishing fund of 
knowledge relating to our fauna, and at last de- 
noted his life to the imperative call of nature. 
In 1826 he exhibited his drawings in England; 
the following year sees him lionized in London; 
after a further series of disappointments and 
vicissitudes the ‘‘ Ornithological Biography’ is 
published. His great work was of course ‘‘ The 
Birds of America,"’ in four volumes, with 435 
colored plates carrying 1,055 life-size figures of 
his feathered friends. The author, himself a 
biologist and a student and lover of birds, must 
have needed all his natural sympathy with his 
subject to sustain him in his unwearying efforts. 
His arduous search for original material has been 
crowned with the most complete success; his two 
volumes are packed with the fac-similes of inter- 
| esting documents, portraits of Audubon, his 
family and his friends, and reproductions from his 
| original drawings, many of them of hitherto un- 
published sketches and water-colors. 

A JourNAL FROM OvR LEGATION IN 
Be.tcium. By Hugh Gibson, Secretary 
of the American Legation in Brussels. 
Garden City, N. Y.: Doubleday, Page 





& Company, 1917. 8vo.; 372 pp.; 
illustrated from photographs. Price, 
| $2.50 net. 


| Another noteworthy contribution to war 
| literature is this official story of the tragedy of 
| Belgium, these vivid day-by-day jottings set down 
| with all the power of fresh emotion generated in 
| a storm-center of i ding disaster. The tense 
| life of Belgium during the first months of the war 
is depicted as only a man so familiar with its 
undercurrents could depict it. Just before the 
outbreak of hostilities Mr. Gibson had tired of his 
quiet surroundings and had asked to be sent where 
there was opportunity for greater activity! But 
on July 28th he writes, ‘‘ Well, the roof has fallen 
in.” From that time his yearning for activity 
was more than satisfied. The “hectic days’’ of 
an invaded country carry the reader on in a 





| first aid to the wounded. The second 


| under the heads of cavalry, artillery and infantry; 


|is compiled from authoritative sources; much of 
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breathless rush; King Albert's great speech of 
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defiance meets with an unanimous, an 
response, and Belgium is embarked upon thas 
desperate, foredoomed resistance that Placed. 
honor above all else, and held back the a 
flood until French dikes could be 
stay it. The impressive, silent entry of 
German troops takes place before our eyes—an 
overwhelming show of discipline, efficiency. and 
equipment. Some of the succeeding famous— 
or infamous—proclamations are shown; the in. 
defatigable work of our Legation, 
modestly described, should make us very Proud of 
its members; the author's intimate dealings 
the Germans and his many opportunities of o 
serving King Albert, often under fire, lend 
interest to pages surcharged with adventure, 
sidelights are thrown upon many 
happenings, of which the Edith Cavell case 
be cited asan example. No matter what you 








| have read of Belgium in the war, new items of * 


information will meet your eye on almost every 


| page; it is a book that no true American may 






ignore. 
THe War Manuva. By Lt.-Col, 
Anderson. New York: The 


Company. 8vo.; Vol. I, 250 
II, 540 pp.; illustrated. Price, 
set y 





ay 


This is an English publication, crammed from 


| cover to cover with the principles and practice 


of modern warfare. The first volume explaing 


strategy, discussing plans of campaign, lines 


operation and bases, and natural and 

obstacles in the theater of war; it presents the 
laws and usages of war on land and cites the De 
fence of the Realm Acts; there is a great deal of 
general information concerning the ; 
Empire and foreign nations, and a 



















an able handling of tactics, f 
reconnaissance; it discusses military 


guards, sentries and saluting; orders; inter 
communication; bridges and the passage of water; 
hasty demolitions; the strategical concen! n; 
marches; the attack and the detense. The w: 


the material should be of service to our 
officers, and the private may find in it th 

of that well-known saying, ‘‘ Every sold 
a Field-Marshal’s baton in his knapsack.” 


Active in the Fermentation and Allied 
Industries. Edited by Carl A. Nowak, 


B.Be., F.S.C., St. Louis, Mo.: ©, & 
Nowak, 1917. 8vo.; 300 pp.; illustrated. 
Price, $3. ys 


The brewing industry, and with it a e of 
subsidiary activities, is facing a 
be met only by a reconstruction and 
which shall employ the vast invested ¢ 
new uses; and since the brewing plant 
ment do not lend themselves readily to ¢ 
manufacturing pursuits, the problem is a serious 
one. .A well-qualified writer on this subject here 
gives the trade a wealth of practical suggestion, 
taking up the possibilities of low alcoholic beers, 
non-mait beverages and fruit juices, yeast, vine 
gar, malt preparations, breakfast foods, comm 
cial feeding stuffs, the dairy industry, 

trial alcohol. The proffered aid is ; 
and characterized by a grasp of the 

is reflected in the soundness of the 


Fietp Book ror Macuine Gunners. By 
Captain Edward B. Cole, U. 8. Marine 
Corps. Kansas City o.: Franklin 
Hudson Publishing Co., 1917. 16m0.; 
82 pp.; illustrated. Price, $1. 

Machine gun practice as developed by i 
French and German authorities has besm con- 
densed by the author into a pocket-size primer 
for the American soldier. It describes the various 
types of this arm and conveys a working knowl- 
edge of organization, maneuver and fire, and of 
the assaults and defenses of trench warfare, 


together with drill signals and the cue 
commissioned officers and gun crews. : 
tables of elevations, ordinates, and comm 
and it is hard to conceive of a handbook 
should pack more really pertinent information 
into any smaller space and yet have it so thor- 
oughly understandable to the men who are learn- 


ing to handle the “devil's watering-pots” of 
Uncle Sam. r 


An ELEMENTARY OUTLINE OF MECHANICAL 





Processes. By G. W. Danforth, U.8. 
Navy. Annapolis, Md.: The 
States Naval Institute, 1917. Sy.) 


423 pp.; illustrated. oy 

The subject of mechanical processes has a very 
wide practical interest, and while this 
dresses itself particularly to the sass 
midshipmen at the United States Naval Academy, 
where the author is instructor in the Department 
of Marine Engineering and Naval Construction, 
it should find a wide appreciation among st¥ 
in general. It concisely describes the 
of materials and the methods of producing Wet 
with just sufficient detail to enable the student to 
grasp methods and principles quickly and surely. 
It conducts him through the operations of 1 
manufacture from ore to finished 
visits many of the great industrial Z 
in search of information that is eminently practical — 
and up-to-date. The reader is thus givel 4 
benefit of knowledge that has been pe f + 
after great expenditure of time and momeyy! 
the utmost application of patience and pe 
ence ;she learns the distinctive features of BI 
and repairing plants, of the pattern shop, f 
boiler shop, and various other buildings a6 
partments of modern industry; special pm i 
are explained to him, and an appendix Ee 
valuable reference material, including” ee. 
Simply-worded and comprehensive, p 
should have a wide field of usefulness De , 
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Keeping Out the Cold 


Look at the radiator on this car. 


Notice the tightly closed shutters barring out 
the cold, helping to keep the engine and jacket 
water warm. 


This car is equipped with a Harrison Radiator 


with automatically controlled shutters. 
The Harrison Radiator Shutter saves gasoline ae photo- 
. . . . . Tr | a 
Harrison and oil—increases engine eficiency—makes start- jada “ f Colum ae 
Radiator : 
Corporation we i Motors Company 
It saves wear by eliminating the racking of parts from Upper, shutter 


imperfect carburetion and ignition. closed; lower 
shutter open 


Lockport, 
New York 


oe 
a” 


— 


Every car is “a car for any climate” when equipped 
with a 


HARRISO 


Automatically Controlled Shutter-Equipped 


Radiator 
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Gas Warfare sheet piles and I-beams having their feet 


St tery yes the Germans introduced nox- below the upper surface of the hard mate- Standardize 
10us 














and poisonous gases as a|Tial. Substantial restraint is needed at the 


weapon of attack they evidently thought | ‘P- Up to the water level, we might, The Output 


perhaps, expect a more or less balanced 3 
condition due to the pressure of the water Those ups and downs of machine 
on one side and ot the filling on the other. put—steady them! Keep the 
However, we can hardly calculate with production ata uniformly high 
precision the pressure of the filling. Ordi- Maintain a standard productio 
suffocating clouds they were fully as un-| “TY sand has a specific gravity of two or each machine—as indicated by a 
prepared as the allies had been. thereabouts; so that, if it acts as a liquid, 
Credit must be given to the Huns for the there would be a heavy excess pressure 
ingenuity of the scheme, but apparently — —_ ty 9 ri gas ye 
they did not appreciate the tremendous|™Ver. ven i the steel should be cut o 
Stanle Dowel and Rod possibilities of the new method of attack, | *t the water level, safety would require COUNTER 
y | for if they had they would have made their that it be tied back to resist any excess The Set-Back 
Turnin Machine | preparations on a much greater scale, and | Pressure from the filling. At Jacksonville, ter at left 
g |: ; : however, the fill is carried up several feet one for each 


introduced it along the entire front at the | ; » Bh voli 
No. 77 same time; but they made the mistake of higher. As this was to be held in position cordig caggl shaft, re 
by the steel wall or at all events by a wall 





they had a monopoly which they could 
employ when it suited them, and that the 
allies could not retaliate in the same way, 
so, when the French and the British in their 
| turn smothered their trenches with similar 









4 : i he sriment only a small 
A tool for Carpenters, Cabinet Makers trying the experiment on only s ons Reset to sere 
Pattern Makers wes Manufacturers, section, and although they succeeded in|@epeadent upon the piling and E-beames turning knob, . 
: * || making a clean breach through the English for its stiffness, there was an additional Price, $5.00 


in fact for any oneinterested in woodworking. 

It will not only cut dowels of varying 
sizes and lengths to perfect dimensions, but 
7 with it one can also form rods of practi- 
cally any length. 

Ready made or stock dowels have a 
! renee, um chat S erase employed by both contending forces. 
‘ Ge ts desised. | The subject is much more extensive 


rare /than has been generally realized from the | *WeeM consecutive I-beams on the water . ° 
With this machine th kman ’ . . 4 
ith this machine the workman can cut occasional references that have been made | Side and held against the sheeting by rods | First Cost 18 Less 


P his dowels when he is ready to use them ; ines te : =a | ss 
| p ; ; in the reports. At least twenty different | ™2ning ack to a wooden anchorage buried pairs heaper 
; asp Geemmnens oF Se came mated ap padres 6 have been used by the Germans | i" the soil back of the steel piling. This | Re are Cc 





ponson for the tie-back system. At low Vedr Custwe, tn on oe 
water, a strong outward pressure was to other, mest ouery aed in dn 
be expected, and in the absence of tying or operating machinery. Booklet? 
this pressure would have no resistance on 
the water side THE VEEDER MFG. CO, — 
The tie-back system involves the second || 18 Sargeant St., Hartford, Conn, 
use of steel on this job. It consists of 
short steel wales, set in horizontally be- 


lines at that point, it was so small in extent 
| that it was possible to close it again before 
any material results had been gained. 
| And before the Germans realized their 
advantage the allies had adopted the new 
weapon, which is now very extensively 


APE CT ST. 
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the wood being worked. ; : 
ra : <4 : e ee | (for obvious reasons the Allies have made | SY8tem of steel-work is located at about Some place in your factory where 
i 4 = cu ov - ad ea dee oO .é BT no public statements as to what they are | the water level, but is protected in various quick starts and sudden stops are | 
owels or rods %% inch in diameter is fur- ‘ : : 3 ‘ : 
, | using), and these are described in an article | ¥*YS- essential you can speed up roduc- 


nished with each machine? 


Additional cutter heads with cutters lin the current issue of the ScrentiFic 
tc, ve, 4, te, 5%, tt and % inches pia | AMERICAN SuPPLEMENT, No. 2200, together 
» 72s » <8» | 


i he fernished if desired | with an account of the methods employed work consists essentially of a fill held in 
b A workman whose tool uipment in- | to scatter them by gas clouds, shells and | Place by a steel wall tied back to a buried Rockwood 
q | hand grenades, and how these attacks are | #¢horage of wood. This is the case; but 


clud f these machines and a Stanle . . ‘ : a aia 
Doweling Ji etiede saree joints wich |met by various kinds of masks. It is the there are other matters of interest. The Friction Transmission 
68° | most complete description of every feature | Stee! wall is faced with concrete. This/f) in place of toothed gears. We make any 


It will perhaps be readily understood tion—and cut your operating and | 
from the foregoing that the Jacksonville repair cost by installi 

















i surprising quickness and accuracy. of gas warfare that has yet appeared. facing is more than thick enough to cover type and any size of friction to fit your 
i Price, with *4 inch cutter head, $8.50. the I-beams and walls. In addition, the ments. If you have a transmission 
Additional cutter heads, 80c each. The Current Supplement concrete is carried on above the steel and | fj mvestgate t : 
Call at your Hardware Dealers | a ppl forms a parapet covering the metal, back Our free beck-conthign valush 
and ask to see thia machine. a" N article on The Technical History of ’ formulae for designers and engineers. 
and front. for it, giving name and firm connection. 








Manovfactured by 


STANLEY Rute & Lever Co. 
New Barirain, Conn. U.S.A. 


the Airplane, in the current issue of the | The ri —_ f , ‘ 

| Scewtreic AMERICAN SupPLEMENT, No. e riverward pressure of that portion THE ROCKWOOD MFG. CO. 
| of the fill which lies above the water line is 1904 English Ave., Indianapolis, Ind., 
|the general reader, as it explains simply seduced bya relieving platform. This i “es : 
| and clearly many of the essential features wooden floor resting on wooden piles back 
of the bulkhead wall and parapet. It 


| of flying machines which everyone wishes : 7 H d S 5 ' 

| to know about, but which are usually only | reduces the pressure because ler 6a OF ar ervic < 
large part of the upper portion of the fill. 

ROTHMOTORS 


That is to say, we are permitted to assume | 
the existence of an inclined plane sloping If you require hard service from a 
motor—one that will not break down 








2200, for March 2d, will be welcomed by 








































to be found in highly technical papers. 
| Drying Vegetables a New Conservation Move 








T is entirely possible for us to 
show you before hand the 
avi rill ac : calls attention to a process that has here- ; 
saving that will accrue to you I up and back from the water level, this | 


re. 
_ 


Risse ae 









by installing a Bessemer Oil tofore been but little used in this country. | © : : . : ‘os in the midst of an important job—inves- — 
Engine. The saving in space || It is illustrated by several photographs. | Plane being such that no forward hori-| tigate Rothmotors. For 20 years they 
; - | zontal pressure is exerted by the portion have given splendid service to thou- 


% ; ; . ite , ’ Ships Desi »? calls attention | 
( required is one item, the lower Are Concrete Ships Desirable? calls ~ Lrg | 
cost of crude oil is another, and || to some of the objections to, and practical of the fill between it and the platform and | § sands of ee 
’ : that whatever forward pressure exists nferior motors mean power 


so on. This makes it possible difficulties to beencountered in the construc- | : , “a waste, costly breakdowns and 
, ; , | comes from the fill at " money losses. Don’t exper 
to guarantee results, and to do || tion of these much advertised vessels. | . pove this plane. This ment. Write today for aie 






























4° all this before you obligate your- Modern Margarine Technology deals with | on ery i ake pened _ - ange —" ee 

J “a a+ o Cemee Bo of repose of the material on the platform. 

i self to spend acent. 15to180H. || matters pertaining to a widely used sub- It ar pets agente stir neo? rh Ana ROTH BROS. & CO. 
4 P. Write us about your require- stitute for butter. The Evolution of Time- ‘derabl salt eid 198 Loomis Street 
t ments. | Marking Devices describes and illustrates a pane oe 7 pe ~ .— wood — steel 

i |number of ancient methods employed be- ner recemage em . a mee ae wre = 

1 . \fore clocks were invented. The Divining|?™*2°4¢ Ue rods, anchorage, platiorm, Get Our Catalog Today 
My The Bessemer Gas Engine @. Rod, which tells interestingly the history Sey me oe me - « na busied If we have no dealer near Lee 
: 14 York Street Grove City, Pa. of water witching is concluded in this issue. in the : e wood is safe from the mpd pee 








teredo. The wood and steel will, all of it, 
probably be perpetually under water, 
inasmuch as we may assume that the water 
line inside the fill will never drop all the 
way to the low water level. The inner 
surface of the sheet piling will be perpetu- 






UNION ¢ 29 


Guaranteed to give estntaction 
or money re 

UNION TOOL CHEST ome 

26 Railroad 8t., Rochester, N. ¥. 


Tne Development by X-Rays of Two New 
Fields tells how the radiographer has been 
able to throw light in unexpected places, 
and is accompanied by explanatory dia- 
grams. Gas Warfare describes very thor- 
oughly the methods employed in this new 
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, , Keeps 
method of warfare, and the materials = gee aie ee — what stands above p= 
employed. There are a number of other | VX? DeGded In concrete. _ |bangs, 

Sit olf ciemenal indian Altogether, we have in this construction | 2758 
by articles of general interest. . 3 : “ 2 te 
f Aer: at Jacksonville an interesting effort, in the | place ter 
t Ss New Methods in Bulkhead interests of economy, to take advantage of 
¥ ASBES T O Construction the possibilities and to beat teredo, corro- 

i We are miners and shippers of Crude Asbestos in any | (Concluded from page 183) olen Sa Gaeny Dy eenenengEnS Sas yes 
tective covering. Ii it proves successful | 


antity. presuee ali grades at our world famous - f 
Bec ASBESTC os MINES | in Canada. We also card| with non-parallel sides had to be used.|jn the long run, then we shall undoubtedly | 


fibres, spin yarns, weave cloths, and makeallsortsot |) ,) L : wae é : 
Qanestes quacecte.. | Wherever interlocks were not made, auxili-| have in the future other and still larger 













For anything you want in Asbestos, turn to ary piles were driven back of the steel| .xamples of such combinations of wood 
KEASBEY & MATTISON COMP ANY sheeting, and these will probably stop all} .tee] nae concrete. ‘ Sein ar of the Some 
AMBLER, PENNA, U. S. A. leaks. At any rate, this was the practice 4 Palcctslat’ Schoslet 
Owners of the world’s largest Asbestos Mines in rounding the curve. The standard Extracting Stories from Stones ‘ 
shape known as the I-beam was put down (Concluded from page 187) 









Home Guard Army Bargains at l-yard intervals along the water side| varieties of limestone will show none at all 
Army Officers say: Sannermen’s! | of the piling. The I-beam has two double |—in other words, the specimen wears out 
pig flanges. One of these was interlocked with | before the test is completed. 

one >, Sere, Seanese the steel piling. The function of these To determine the resistance which rock 
000 Uniforms (blue) beams is to lend stiffness and strength to| offers to fracture due to blows, a peculiar 


from our largest in the! | the steel wall as a whole. and delicate mechanism called the Page 




























































euetion goods, the U. S. . A — 7 
. sony” stotes fred whore | Steel was also employed in a tie-back Impact Machine is brought into play. It Valuable Bool of Instructionand 
sate torms, cash with ord system to hold the wall upright in its|is not unlike a refined pile-driver in con-| ganic American Cyclopedia of Formulae—Conerass 





srosonte. immediate deliveries. wal ; ‘ ° ‘ P 
Large illustrated 438 pp. encyclop, catalog mailed. 9¢¢ proper position. The wall is held at the| struction and action, with the exception a er Fe = 


FRANCIS BANNERMAN & SONS $01 B'WAY, N.Y. bottom by being driven into the rock, both| that each blow, delivered by the dropping | MUNN & CO., Inc., Publishers, Woolworth Bids-. ® 
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When You Wake 
at Night — 


Your Ingersoll Radiolite shows 

you the correct time in the dark 
as clearly as by day. Genuine 
Radium in the substance on the 
hands and figures makes them 
shine like fire in the dark, 


Radiolite 
The Day-and-Night Watch 
The makers of fifty million watches 
guarantee the timekeeping qualities 


and the continued luminosity of 
all Ingersoll Radiolites. 


See the Ingersoll Radiolite at $?.25. 
The Ingersoll Waterbury Radiolite, a 
jeweled movement in a stylish small size 
solid nickel case, sells at $4.50. Sold 
Everywhere. 


The Only Radiolite is the 
Ingersoll Radiolite 
Robert H. Ingersoll & Bro. 


About 
size QTE. 


New York Boston Chicago 
San Francisco Montreal 


In the Dar k 





Experts in 


ELECTRICITY 
are getti 
BIG PAY 


will find in HAWKINS 
DES just what you need 
to know about electricity. In 
simple everyday language— 
complete, concise, to the peint. 
Text arranged in questions and 
answers. A complete standard 
course in Electrical Engineering. 
“end for your set today to look over. 


HAWKINS 


ELECTRICAL 
GUIDES 
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Magnetism—I nduction— 
Experiments — Dynamos— 
ic Machinery —- Motors — Arn atures — Arma- 
ture Windings—Installing of Dynamos—Electrical 
mee emt eating — Practical M qnagement of Dyna- 
ny otors—Di tribution Systems—Wiring— 
Wiring Disgrams—s ashers Storege Batteries Principles of 
Alternating Currents and Alternatorr——Alternating Current Motors 
Transformers Converters Rectifiers Alternating Current Systems 
= Clroult = Breakers—Measuring Instruments Switch Boards— 
Power apuatalll ng — Telephone Telegraph —- W irelera_— Bells 
=—Lighting—Railways. Also many modern Practical Applications of 
Eleotricity and Ready Reference Index of the 10 numbers. 
Shipped to you FREE. Not a cent to pay until you see 
the books. No obligation to buy unless you are satisfied. 
Send coupon now—today—and get this great help 
library and see if it is not worth $100 te you—you pay 
$1.00 a month for 10 months or return it. 





THEO. AUDEL & CO. 
72 Fifth Ave., N. 

Please submit for examination 
Hawkins Electrical Guides (Price 
Sleach). Ship at once, prepaid, the 
10 numbers, If satisfactory, I agree to 
f send you $1 within seven days and to 
Urther mail you $1 each month until paid. 
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| weight, are placed. 
| rock crushed to pea size is placed in the 
| ball miil with a small amount of water, the 
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hammer, which weighs about five pounds 
is from a greater height than the previous 
blow. The machine, once adjusted, is 
automatic. 

To make the test, a cylinder of rock, 
similar to that used in the hardness test, 
is carefully ground to one inch in length. 
It is placed on the anvil of the impact 
machine in such a position that the rounded 
end of the hammer rests exactly in the 
center of the end of the cylinder of rock. 
The machine is adjusted and started and 
the hammer rises and falls upon the speci- 
men. The first blow is from a height of 
about one-half inch, the second blow falls 
from a height of about one inch, the third 
blow from a height of 14% inches, and so 
on until the rock fails. The height of the 
blow which breaks the specimen is recorded 
as the toughness of the material, an average 
of two determinations being taken. Soft 
stones break at two or three, while very 
hard rocks will resist a blow of 25 or even 
30 inches, though this is rare. The test 
is an excellent index of the capacity of rock 
to resist the impact of the blow of iron shod 
hoofs. 

Stones forming the foundation of a road 
perform the function of supporting the 
weight and provide part of the drainage. 
Stones forming the surface of the road not 
only do these things but take the abrasive 
wear, which produces the powder which, 
with water, forms the bond of a water 
bound holding the stones in 
place. To determine the ability which 
wet rock powder has of binding larger frag- 
ments together into a mass, the cementing 
value test is made. The rock to be tested 
is broken into small pieces in a crusher and 
then ground to powder in a ball mill. 


macadam, 


| This apparatus is a revolving hollow iron 


case in which two shot made of steel five 
inches in diameter and 20 pounds each in 
About one pound of 


xill revolved 5,000 times at 30 r.p.m. 
producing a dough-like mass of rock powder 
and water. In a special machine designed 
for the purpose, this dough is molded into 
little cylindrical briquettes one inch long 
and the same diameter. The pressure used 
to form them is nearly 2,000 pounds per 
square inch. 

The briquettes are very carefully dried 
for 20 hours in the air, and for four hours 
at 212° F. in an oven, and finally cooled in 
a desiccator. They are then tested in an 
impact, machine which delivers successive 
blows of equal force, the hammer dropping 
from a height of about one-half inch. A 
record on sensitive paper is made by the 
machine showing the number of blows 
struck, the total of which at the failure of 
the briquette is its cementing value. The 
variation in the results is great, running 
from nothing in the case of certain quartz 
which has no cementing value whatever to 
several thousand blows in the case of cer- 
tain high binding clays. On account of 
the many variables in this test an average 
of tests on at least five briquettes is con- 
sidered necessary for accuracy. 

The laboratory does not confine itself 
to tests of rock. Cement, used not only in 
road construction, but for bridges, drains, 
culverts, etc., is carefully tested. The 
method is simple—the cement is made iato 
briquettes of a rough figure 8 shape, in 
molds, by hand, and when hard and dry 
is pulled apart in a tension machine in 
which the exact force necessary to break 
the briquettes is applied by pouring shot 
into a receptacle. The weight of the shot 
determines the force required to produce 
failure of the briquette. 

Sand is analyzed mechanically, to find 
its proportion of various sizes of grains, by 
passing through a succession of sieves with 
different sized openings. The percentage 
retained by each sieve is obtained by 
weighing the sand. 

Many different tests of bituminous prod- 
ucts are conducted. Perhaps the most 
interesting from a road builder’s stand- 
point is that of the determination of the 
penetration of asphalt, both on account 
of the value of the results and the delicacy 
of the method. 

The specimen to be tested is placed on a 
tripod in a constant temperature bath, 





electrically heated and controlled. When 
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“Weve Created A Body Of 
Master Tire Builders’ 


Uniform Tires or 
“Lottery” Tires? 


Decide Between Them, Once for All 


IRES contain much handwork. Hence they must 
always differ in mileage as the men who build them 
differ. To make tires uniform—as Miller has done 
—‘human variables” must go. 
This explains why all the tires of any other brand are 
not so good as the best of that brand. 
Moreover, there is no way (when you buy) to tell the 
“lucky” tire from the faulty. 
At one time Miller Tires varied as the others do. Now 
99 Millers in 100 exceed the standard guarantee. 


Less than one per cent ever require adjustment. That 
means that Miller Tires are 99 per cent excellent. 

And in Akron, Ohio, where seven-tenths of all tires are 
produced, the Miller outsells at retail every other make. 


Miller succeeded in building Uniform Tires by produc- 
ing a body of Uniform Tire-builders. 





Today these Miller workmen are the 
champions of the industry. 


Each one is rated on his personal effi- 
ciency. Each tire that he builds is counted 
for or against him. If ever one comes back 
his standing is penalized. 














Yet under this searching system these 
men average 96 per cent perfect. 


Geared-to-the-Road 


Don’t trust to luck when you buy new 
tires. Get stabilized mileage in Miller 
Tires. Get the famous Miller tread that 
is geared-to-the-road. The ratchet-like 
tread that engages the ground as you go. 





Te te 


Order a pair of these team-mate tires 
now, today. Run them on opposite wheels 
—prove that they wear alike as we say. 


co, “\ 


THE MILLER RUBBER COMPANY 
AKRON, OHIO 


Makers of Miller Red and Gray Inner Tubes 
—The Team- Mates of Uniform Tires 
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The MenWho 


Serve You 


HE Pullman car employees are in a 

distinctive sense the representatives of 

the Company. They are continually 
on dress parade; their conduct is a matter 
of supreme importance. 


Each Pullman car has its porter, and on 
every train is a Pullman Conductor, in 
charge of all porters on the train. Either 
is at your service throughout the journey 
for information or to supply any special 
wants within his power. 


Courtesy and thoughtful attention are Sibte 
among the most important things that the ——_— 
Pullman Company has to sell; and they 
must be of high quality. A careful record 
is kept of the manner in which each employee does his work; 
and rewards of extra pay are given for perfect records. 


It is noteworthy that twenty-five per cent of the eight thousand 
porters in the Pullman employ have been for over ten years in the 
service of the Company; and some have been in its employ for 
forty years. Pensions are provided for men retired from active 
service and provision is also made for sick relief for all car 
employees. 


There are no-rules for passengers save those which conduce:to 
the comfort of all travelers; but the rules for employees, made in 
the interest of the passengers, are many and minute. 


THE PULLMAN COMPANY 


Chicago 











Starrett Hack Saws Are Unexcelled 
Just As Starrett Tools Are Unexcelled 


Ask for Catalog No. 21 B. 


The L. S. Starrett Co. 


The World’s Greatest Toolmakers 
ATHOL, MASS. ons Mo 



























Bubbling Fountains 


for Attachment to Municipal Supply 


U nequ alled Many types and sizes. May have coil on bottom 
Keith Bubbler as wellas on sides. Tast y —convenient — and effi- 
— ~ ene cient. Very attractive appearance. 





engl ie Olive brown baked enamel finish — Pure white 
G04 Th ibe of lec cork Vitreous cast iron enameled bowl. Fittings — 


jon--15 1-2 coils nickel-plated. Wastes above or below the floor. 


ou pS workmansh -- Send for list of users Many thousand in use 
ag ae The Best is the Cheapest 


Our lines include: Sanitary Wash Bowls (in Batteries), Bubbli 

Fountains (plain and ice onsied) Metal Lockers, Metal Stock an 
Pattern Storage Racks, MetalShelving, Metal Cabinets, Vault Fixtures, 
Soda Kettles (40 and 60 gallons), Metal Stools and Chairs, Water 
Mixers, Work Benches, Bench Legs, Full line of Plumbing Fixtures, etc. 


Manufacturing Equipment and Engineering Co. 


Shop and Factory Metal Equipment Outfitters 
136 Federal Street Send for Works and mail address 


Boston, Mass. catalogue Framingham, Mass. 
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the specimen has been in the bath 14 
hours, insuring a uniform temperature 
throughout, the point of a standard needle 
is adjusted so that it is just in contact with 
the surface of the sample. The pene- 
trometer plunger is weighted so that the 
weight on the needle is 100 grams and can 
be released by pushing the button on the 
arm. The position of the needle is read 
on the dial. After releasing the needle 
and permitting it to penetrate the sample 
for 5 seconds by the metronome, a second 
reading is taken and the difference between 
readings is the penetration of the sample. 

In making the fixed carbon determina- 
tion for petroleum or asphalt products, a 
one-gram sample of the bituminous ma- 
terial is heated in a platinum crucible 
weighing about 25 grams, and having a 
tightly fitting cover, using a Bunsen flame 
fully 20 ems. high when burning freely. 
The bottom of the crucible is 6 to 8 cms. 
above the tops of the burner. At the 
expiration of 7 minutes the crucible is 
cooled and weighed, again ignited until all 
carbonaceous matter has been consumed, 
then cooled and weighed. The percentage 
of ash-free coke based on the content of 
organic matter in the sample is calculated 
as the percent of fixed carbon. 

To determine the softening point of 
bituminous materials a brass ring 54 inch 
diameter, 14 inch deep, with a #z-inch wall 
is filled with the material to be tested and 
suspended one inch above the bottom of a 
600 Ce. beaker containing 400 Cc. of water 
at 5°C. A steel ball *¢ inch in diameter is 
placed in the center of the ring and a 
thermometer placed with its bulb within 
lo inch of the ring and at the same ele- 
vation. The bath is heated so that the 
temperature rises 5°C. per minute and the 
softening point is taken as the temperature 
at which the specimen has dropped one 
inch. 

All these tests, and many others, are 
made without charge for interested in- 
quirers, when possible. The service fur- 
nished by the testing laboratory is dis- 
tinctly a first aid to road building com- 
munities or people, and designed to aid 
in the making of the right kind of road of 
the right kind of easily available material. 
In general, practically any samples of road 
building rock will be tested free of charge 
provided the samples are submitted in 
accordance with the printed instructions, 
which are sent on request. 

The office desires to keep a record of the 
actual wear on roads built of materials 
tested, and to make its tests of the widest 
possible value, not only to the parties 
directly interested but in the gathering, 
collating and making available of as much 
information regarding road materials as 
can be obtained. Hence the need for the 
simple restrictions as to sizes of rock sent, 
weight, methods of shipping, etc., in order 
to secure that uniformity of samples sub- 
mitted which will make for coherency of 
result. 

Those interested in road building should 
write the Director of the Office of Public 
Roads and Rural Engineering, Washington, 
D. C. for full information as to how these 
tests and the free service may be obtained. 


Motor- and Horse-Drawn Tile 
Ditching Machines 
(Concluded from page 193) 


On the front end is a heavy shoe that 
loosens up the earth, which is forced back- 
ward until it strikes the elevator by which 
it is delivered to the table just back of the 
operator and removed to one side. The 
rear wheels furnish the power to propel the 
elevator chain. The depth at each cut is 
regulated by a hand wheel which in turn 
controls the rack and pinion seen in front 
of the man standing on the machine. 

This machine costs $450 and if carefully 
operated is capable of digging 50 to 100 rods 
per day. The ditch usually requires hand 
finishing, and the grade must be carefully 
tested before the tiles are laid. 

Figure 3 shows one type of horse-power 
ditcher. This machine is built on some- 
what the same plan as that of the traction 
ditcher just described. The large wheel 
cuts a trench 11 inches wide and up to 4% 
feet deep. The flanges on the edge of the 











wheel penetrate to a depth of three to six 
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TrRape Maras 
Designs 
Copynricuts &, 

INVENTORS are invited to comm 
with Munn & Co., 233 Broad New 
or 625 F Street, Washi De in .. 
to securing valid patent protection for 
Inventions. Trade-Marks and Cop 
registered. Design Patents and F, 
ents secured. 

A Free Opinion as to the 
ability of an invention will pm 
to any inventor furnishing us with a Mode! 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request, 

Ours is the Oldest agency fi Securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de 
scribed without cost to t 
Scientific American, petentee as 

MUNN & Co. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C 














Annual Subscription Rates for the 
Scientific American Publications 


Subscription one yous 3 0:0.4'0.0:9:9.0:6-0: 6 ane 4.0 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepaid... ....0scccseccnn $5.50 
Subscriptions for Canada. postage prepaid... 4.75 


The Scientific American Publications 


Scientific American (established 1845)....... $4.00 
Scientific American Supplement (established 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon applicatin. 
Remit by postal or express money order, bank 
draft or check. 2 





Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 





NOTICE TO CONTRACTORS 


SEALED PROPOSALS for Sanitary Work—Additions 
and Alterations to Water Supply System (Additional 
Filter, Changing Water Main, and Construction of Re 
servoir), atthe Hudson River State Hospital, 
keepsie, N. Y., will be received by the State H 
Commission, Capitol, Albany,JN. Y. until three P, M. on 
Wednesday, March 6th, 1918, when they will be publidy 
opened and read. Proposals shall be enclosed in anen- 
velope furnished by the State Architect, and 
dressed, and shall be accompanied by a certified check 
in the sum of five percent (5%) of the amount of pro 
posal. The contractor to whom the award is made will 
be required to furnish surety company bond in thesum 
of fifty percent (50%) of the amount of contract within 
thirty days after official notice of award of contract, and 
in accordance with the terms of Specifications Nos. 
2924, and 2925. Theright is reserved to reject anver 
bids. Drawings and specifications may be 
the Hudson River State Hospital, Poughkeepsie, N. Y.. 
at the New York office of the Departmet of Architecture, 
Room 1224, Woolworth Building, and at Department 


z 


of Architecture, Capitol, Albany, N. Y. and 
specifications and blank forms of proposals may be ob- 
tained, at the Department of Architecture, Capitol, 


Albany, N. Y., upon reasonable notice to and in the 
discretion of the State Architect, Lewis F. Pilcher, 
Capitol, Albany, N. Y. E. 8S. El 

Secretary, State Hospital Commission. 
Dated: February 15th, 1918, 


CAN YOU AFFORD AN AUTOMOBILE? 

MAKE sure by investigating the upkeep expenses. 
Get expert estimate on any car you"want , A 
Automotive Engineering Co., Castie Hall 
Indianapolis, lid. 


ATTORNEY IN SPAIN 
JOSE M.A AZOPARDO, Attorney-at-Law, of 0% 
Plaza de la Independencia, Madrid, Spain, undertakes 
the sale or license of patents in allied and neutral 

countries. No charges exacted in advance. 


PATENTS FOR SALE 
ONE-QUARTER INTEREST in patents in 
countries for cost of taking out same; covering 
brace and belt similar to United States applied 
for. H., Box 773, N. Y. 





Patented Devices Wanted 


Large plant fully equipped for high gradepre- 
cision work and voluminous ow! open 
to sane business propositions for — 
facture of patented devices after the 
This ad. inserted by reputable a 
identity will be disclosed in fe 
dress C. S., Box 1760, New York. 











FORDS START EASY IN COLD WEATHER © 
you use our 1918 carburetor. 34 miles per eallesenline 
anteed. One-third more power. Use cheapest aT} 
or one-half kerosene. Quickly starts cold motor 
zero and moves right off with full power. 
or popping. Slow speed on high. Fits ¢ 
it yourself. 30 off list where no agent. Big 
ing our goods. We fitall motors. Write for 
offer and money back guarantee. 
Carburetor Company, 371 Madison St., Daytom, B® — 
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at the rear loosens up| comprising, it is understood, the following 
eminent scientists, inventors, and authori- 
the endless belt and the wheel up to the|ties on patent law and procedure: Leo 
top of the machine, when it is dropped upon | H. _Baekeland, Wm. F. Durand, Thos. 
a conveyor and carried to one side of the Ewing, E. J. Prindle, Fred P. Fish, Robt. 
trench. Only from three to six inches of A. Millikan, Michael I. Pupin and S. W. 
earth can be removed at one time; this | Stratton. This committee will probably 
necessitates going over the ground several meet in Washington shortly, and its pro- 
times before the desired depth is reached. ceedings are confidently expected to initiate 
Four horses “r¢ required to draw this| a movemeat of reform which will add con- 
machine— two on each side of the trench. | siderably to the effectiveness of the patent 
The operator controls the depth of cut by | system and thus promote immeasurably 
means of a rack and pinion operated by a}/its service to American industry and 
large hand-wheel. The grade cannot be society. 
fixed as accurately as with the traction The Society hopes by thus enlisting the 
ditcher, though by carefully checking the| coéperation of this powerful body of high- 
work with a level as the proper depth is} minded and influential men, to create a 
approached, a good operator can establish a} public opinion favorable to its objects. 
satisfactory grade. It is usually necessary | The Patent Office is inadequately equipped 
to use a hand scoop to prepere the trench | for its great service, it has been wocfully 
finally for the tile, since a few crumbs will | neglected by the law making powers, and 
always fall into the ditch and there will be its needs are urgent if not critical. No 
uneyen places which will require some | other institution stands for what has made 
attention. America preéminent as the Patent Office, 
This machine costs about $350. It is|for in no other pursuit have her contribu- 
capable of digging 50 to 75 rods of ditch a | tions been so notable as in the sphere of 
day under reasonably good conditions. |invention. With a cause so worthy of 
It works best when the ground is a little| success, and a successful issue so beneficial 
wet. If the soil is too dry and hard the|to the patent system and to the country, 
weight of the machine is not enough to give | this organization looks forward confidently 
the desired penetration. It will not work | and hopefully. 


well in stony soil. If large stones are 

indiieatened it is necessary to lift the wheel French War Breads 

and resort to hand work to remove the ane is not as dependent on other 

obstruction. The same thing is true, how- nations for breadstuff as is England, 
for instance. Before the war, the French 


ever, of the traction ditcher. 
Figure 4 illustrates still another type of wheat production was about the same as 


inches; the shovel 7 
this earth which is then carried between 





horse-drawn ditcher. This is nothing} the wheat consumption, athough French 
more nor less than a huge plow with people are great bread eaters. However, 
narrow extension moldboards on either} on account of the shortage of farm hands, 


the crops of the war years decreased 
notably. As the importations are very 
difficult, it was necessary to save a part 
of the wheat consumption. 

First, the making of fancy bread was 
prohibited: the Parisians had to give up 
the ‘‘croissants’’ they were so fond of for 
breakfast. Then the millers had to issue 
only common grade of bolted flour, in order 
to produce more flour and less bran with 
a certain amount of wheat. The bakers 
were ordered not to sell new bread, but 
only bread baked the day before, another 
hardship for the Parisians, accustomed to 
have each morning bread made during 
the night. All these measures did not 
sufficiently reduce the price and consump- 
tion, consequently, in several places the 
baking process has been changed. 

In Cherbourg, the military bakery now 
uses sea water instead of soft water: in 
this way, they save the salt usually added 
to the water when kneading, and produce 
a bread which can be kept a longer time 
without getting hard. In many other 
places, they use lime water instead of 
ordinary water to wet the flour: that 

In line with its purposes, the Society | enables them to utilize a large proportion of 
has considered the serious condition which | “rebulet,’’ “recoupe,’”’ or other mill prode 
has always confronted the Office but which | ucts intermediate between flour and bran. 
has been accentuated particularly the last | These materials, being acid, would disturb 
few years. In the past five years more | the process of fermentation if part of their 
than one hundred and thirty examiners out acidity was not neutralized by the lime. 
of a total of 360 have resigned. On ac- | (In France, yeast is exclusively used, 
count of the inadequate salaries in the | baking powders being unknown). As lime 
service and the greater inducements of-| is very little soluble in water, the use of 
fered a private employment, the office | lime water cannot possibly harm the health 
force is im @ continuous state of flux, to|of the consumer. Instead of lime, it was 
the detriment of a proper esprit-de-corps | suggested to use saccharate of calcium, 
and of efficiency of personnel, and striking | an excess of which will be harmless; but that 
at the very root of the Patent Office’s value. | was not adopted because of its supple- 
The Society has been the means of ascer- mentary cost. 
taining that the average salary of those In some parts of central France, where 
resigning for the first year after leaving the they make a specialty of cultivating 
Office was at an increase of 30 per cent, | potatoes, the bakers revived old methods 
and that the average income of those who| devised a century ago by the famous 
have been = private practice more than| Parmentier, to prepare potato bread. The 
cme years increased more than 143 per| Parmentier process, established after nu- 

a These figures and percentage of | merous experiments, does not require the 
resignations are their own comment. use of potato flour, but allows the utiliza- 

In compliance with the objects of the} tion of potatoes simply cooked in water. 


side. The front wheel runs in the trench. 
The point of the heavy blade loosens the 
soil which is then forced up the large mold- 
boards by the forward action of the ditcher. 
This machine requires rather favorable 
conditions for its successful use. 

‘The chief merit of these horse-drawn 
ditchers lies in the fact that 
inexpensive and thus within the reach of 
individual farmers. Or, if desirable, two 
or-more neighbors may buy a machine in 
partnership, combine their forces and help 
each other in ditch construction. Work 
ean be done much more rapidly than by 
hand and as a result their wide use will 
unquestionably lead to the installation 
of many drainage systems that would not 
otherwise be touched if hand work were 
Telied upon. 


The Patent Office Society 
(Concluded from page 19%) 
scientific, technical and legal fields and 
where views can be exchanged between 
these experts and the men upon whom 
are placed the burden of granting or refus- 
ing patents. 
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Prince Albert 
holds all the 


long and happy 


smoke records! 











Copyright 1918 
by R. J. Reynolds 
Tobacco Co. 


the national joy smoke 


—the man-o-man tobacco that sure does all the time listen like it’s tailored- 
to-your-taste; that’s as smokable before breakfast as after dinner; that 
rings-right, always, against the fussiest smokeappetite; that never bites 
your tongue; never parches your throat! Bite and parch are cut out by 
our exclusive patented process. Yes sir, P. A. is tobacco you fire up with 
the same keen zip-zing-relish from one end of the calendar to the other; 
that puts you over-the-top every time you puff the gladgoods into your 
smokechest! And, you can step along at tip-top-speed, or loll-"long-in-low 
with equal joy, for P. A. is tuned to turn-a-trick at any pet smoke pace 
you hit! So, here’s a wireless word to men who yearn to smoke a joy’us 
jimmy pipe or roll a cigarette; men with touchy-tongues that have been 
stung-up and retired from the firing line :— . 


You go right to Prince Albert like the pair of you were buddy-pals and 
fire-away with that scot-free-feeling you get when you smoke P. A. for 
seven years without shedding a bristle! For, P. A. never worried any 
other man, and it won’t worry you! No matter how many times you've 
fallen down on smoke-stunts you'll stand pat with P. A, and fire-a-pipe or 
roll a cigarette like an old stager—and get that wonder-spirit of P. A.- 
peace-and-content ! 


And, regulars who puff some P. A. “just to find out what ail this smoke- 
fuss is about” pretty quick climb on the Prince 
Albert band wagon and swat the cymbals loudest 
—P. A. makes ’em so glad! 





Society, and with the endorsement of | The tubers being peeled and mashed, the 
it has el ory and Commissioner Newton, | “puree’’ so formed is kneaded with an equal 
Nation sa the aid and assistance of the | weight of regular dough, made in the com- 
which 2 _ Council, in allusion to | mon way with wheat flour, water, salt and | 
bere co CIENTIFIC AMERICAN has de-| yeast. This proportion is practically a 
a itorial space under the caption | maximum, as bread made with more than | 
uae Nursing Place of Industrial Evolu- | fifty-nine per cent potatoes loses its con- | 
» Mm its issue of February 9th, 1918. sistency. It is even better to add only 
“a, efforts of the Council, a to the wheat dough not more than half 
ps naa committee has been appointed | of its weight of mashed potatoes. 
vestigate the needs of the Patent| When the dough has raised, the loaves 
and to propose remedies therefor | are placed in the oven, which must not 





Prince Albert is to be had everywhere 
tobacco is sold in toppy red bags and 
tidy red tins; handsome full pound 
and full half pound tin humidors— 
and— in that classy, practical full 
pound crystal- glass humidor with 
ponge ist top that keeps the 
tobacco in such perfect condition! 


R. J. REYNOLDS TOBACCO COMPANY 
Winston-Salem, N. C. 
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E N US 
PENCILS 


for your work! 


T is true that 
VENUS pencils 
are made espe- 
cially to satisfy the 
very exacting de- 





mands of architects, 

engineers and drafts- 

oan ut because VENUS’ 

are perfect is the very reason 

| that you, too, will want 
| them for your work 


VENUS Pencils are now designing 
Ne ships, trucks, munitions, 
oads, and in thousands of 
drafting rooms are helping to win 
the great war. 

17 
6B so 

and har 


black de grees 

test to 9H hardest 
and medium copying 
all all_perfect! 


This trial box of five VENUS 
Drawing Pencils and VENUS 
Eraser sent free! 
Please enclose bc in stamps 
Sor packing and postage, 


W ite for it! 


American Lead Pencil Co. 


217 Fifth Avenue, New York 
and Clapton, London, England 








Imperial Sanitary Bloor 


Put On Like Plaster—Wears Like Iron 


It is a composition saptorial. easily applied in plastic form 
over old or new wood, iron, concrete or other solid foundation 
Laid 3-8 to 1 3. in. thick--Doea not crack, pee 
from founda im 


rier? Tote foe "ng 


ta a contin, fine grained, smooth, non-slippery = 
oe (f 


No 


crack, crevice « 
or moisture--ls 


¥ & seamless tile 
‘scrummalation of grease 
does vot fatigue. 


The Best Floor 


Room, Laundry 


Ratn = 
_inaater. Hotel, Factory. Offies hulidine, Ratinand : 
all places where a beautiful, substantial = 


‘or Kitchen, Pantry, 


foot. -omny 4-5 is desi: 
of ——— | practical colors 


end sample FREE on 


IMPERIAL F FLOOR COMPANY 


945 Cutler Building, Rochester, New York — 


On the market 10 years 





PAPUERSRELEATNNN ENA NLAR EDT ATA NNT A NNtA TaN Nena sane 

















Full information = 


| be so hot as for ordinary bread. 

of cooking must be a little longer; 
as the potato 
|loaves of bread would have the 
hard and the soft part too wet. 

Potato bread may be baked in the same 
way with barley flour or rye flour instead 
lof wheat. All varieties have good taste, 
| with a special little hazel nut flavor, and 
they can be kept a longer time than the 
cereal bread. 

Red beets are utilized too, in the making 
of the roots being grated after 
having been cooked in water. The grated 
stuff is kneaded with its weight of flour, 
the mixture being treated with salt and 
yeast as ordinary dough, and cooked in the 
The bread so prepared has an 





cooked 


ordinary bread is, wheat 


crust too 








bread, 







same way. 
unusual flavor quite agreeable to the taste, 
and is better after two or three days of 


Instead ef beets, apples or 






conservation. 





is not so cheap as the beet bread. 

A bread manufactured by 
the quartermaster bakeries with wheat 
and flours, sugar and fat, but the 
| French soldiers did not care for it. 
made to suppress the 
making of flour: in this way, the expenses 
of the and all wheat 
| products used in the human alimentation. 
To the whole grain bread, 
after being washed in water, the wheat is 
placed in a large shallow pond with just 
encugh water to soak it, and is left for 48 





Japanese is 






rice 





Some trials were 
mill would be saved, 


manufacture 


germinate. Then the mass is immediately 
crushed and the dough molded into cakes, 
| The bread is finally placed in the oven and 
But this method 
did not prove to be practicable because 
when bran and other like mill by-products 
are not used to feed the farmers 
must cultivate forage instead of cereals. 
Besides, the bread made in this way did 
not please the French. 


baked in the usual way. 


animals, 


How the German Meets the Tank 
Attack 


UTWARDLY, the German ridicules 

the tank idea. But there are ample 
indications that his heart he 
entertains a considerable fear for the steel 
monster which has a habit of coming upon 


him suddenly 


down in 


and crushing down his de- 
fences while remaining to his 
machine-gun fire. Perhaps, the best proof 
of what the Hun really thinks of the tank 
is the following translation of a general 


immune 


mat 


The time | 


| 
| 


pears may be used, but the bread produced | 


hours, at the end of which time it begins to | 


SCIENTIFIC AMERICAN 


detached behind the front for the 
defense against the tanks. 

“Armament: The most efficacious wea- 
pon against the tanks is the armor-piercing 
bullet. It is feared by the crews of the 
tanks, because it pierces the armor and 
produces at the same a great flame, which 
frequently sets fire to the fuel reservoir. 

“The best method of attacking a tank 
is from the rear, because it is not easy for 
its crew to fire from behind, and because 
the rear is the part the least protected. 
Street fighting against the tanks is very 
favorable to the infantry; the 
shelter themselves in the houses and let 
the tanks pass, and then open fire with 
machine guns and rifles from close range. 

‘Hand grenades, employed one at a time, 
It to employ 
a concentrated charge (several cylinders 
grouped around a central grenade), 
throw it under the tank; but this is not 
easy to do. 


be 


troops 


are useless. is necessary 


and 


tanks will thus lose their terrifying effect.” 


Improved Electric Welding 


E the are and resistance 
processes respectively, spot welding being 
a special modification of the latter applied 
to sheet work. These applications are well 
known in practice, but they are unsuitable 
for complicated work or for sections of 
irregular profile. For such work the so- 
called fusion process is recommended by a 
German paper, the Elektrotechnische Zeit- 
schrift. According to this process, the two 
pieces to be welded are brought sufficiently 
close to strike a series of arcs between them. 
The pieces are then gradually drawn 
together, so that the whole welding area 
appears to be enveloped in a shower of 


applications, 
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Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range —a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
Rockford. Illinois 


i 








1999 Ruby Street 








SOUTH 


Established in 1906 


BEND LATHES 


Making Lathes over 10 yeary 





“Light trench cannon (minnenwerfer) 
are efficacious, when they are fired from a| 
feeble angle; good results have been| 
obtained by the fire of isolated pieces. 

“In general, the tactics to employ | 
against tanks must be made the object of | 
theories and practical experience; the | 


LECTRIC welding has two principal | 





sparks, the sections being thus gradually 
melted in an even manner over the whole | 
area to be welded. The current is then | 
switched off, and the two pieces are pressed | 
together and united. The advantages 
claimed for this process are that the ends | 
to be welded need not be carefully trimmed | | 
beforehand, since irregularities are melted | 
away in the process, and further only a 





order captured from the group of armies of 
Caudry, in France: 

“Obstacles: Trenches of a 
| width of from 13 to 16! feet and a depth 
of at least 10 feet, also a very thick mud, 
constitute very serious obstacles against 
tanks. Freshly plowed land or barricades 
are easily crossed. 

“It is not worth while constructing 





minimum | 



















Cutter cuts glass cir- 
cles 2 to 20 ins. Saves 





its cost first time wot. 
Style No. 033, sa mgie 
50c Glaziers’ booklet 







free. 
SMITH & HEMENWAY CO., Inc. 
93 Coit Street, Irvington, N. J. 


Cut Your Own 
Auto Headlights 


This “ Red Devil” Circular Glass 






obstacles; it is preferable to attack. 

“Methods of attack: Tanks on the 
march should be attacked by artillery 
before their entry into action, even if there 
is not a great chance of hitting them. 
| The essential thing is to forbid the enemy 
| infantry to follow them; it is necessary 
| that the enemy infantrymen fear the zone 
over which the tanks are advancing. 

“To attack the tanks themselves the 
only reasonable method is to place the can- 











non in the advanced zone of the battlefield 
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so that they may be able immediately to 
put the tanks out of action by direct hits. 
Every shot which hits the mark kills! 
several men of the crew and often sets 
fire to the tank. The artillery sections 
which are held in reserve back of the front 
do not know what is going on, and in 
general arrive too late to be of use. 

“The cannon, in principle, should be 
placed far in advance; thus the enemy is 
not able to surprise us. 

“The commander of the front line troops 
should be responsible for the placing of 
anti-tank cannon. Pieces mounted on 








Pictures cant ad crooked 
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auto trucks are very useful if the roads are 
good. 

“Infantry: The line of battle must not 
be opened, except to allow intact tanks to 
pass; the troops may seek cover, but they 
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would not fall back. It is necessary that 
the tanks should be put out of action back 


ry |of the line. The main thing is to repulse 





the enemy infantry. Several posts should 








small ridge is formed at the weld. It is 
preferable to trim this level with a chisel 
while it is still red hot, but to avoid forcing 
the pressed-out portion into the welded 
seam it should not be hammered, as in| 
ordinary butt welding. The strength of 
welds made by this process is claimed to be 
98 per cent of that of the unwelded ma- 
terial, and the process can be successfully 
applied for welding tube strips or similar 
material, and especially for welding tool-| 
steel cutting ends to ordinary iron or steel 
holders. In such cases, and for all large 
sections, it is advisable to bring the pieces 
to a red heat by using the current as in 
ordinary butt welding forcibly separating 
them if necessary with the current switched 
off before starting the fusing process. 





Germany’s Great Progress in Nitrogen 
Fixation from the Air 


ERMANY has made wonderful prog- 

ress since the war started in con- 
verting the nitrogen of the air into certain 
compounds and this has been her only 
salvation in sustaining her ability to make 
nitric acid for high explosives. Accord- 
ing to reliable information, the production 
of ammonia in Germany by the fixation 
of nitrogen from the air by the Haber 
synthetic process rose from 30,000 tons 
in 1913, to 60,000 tons in 1914, to 150,000 
tons in 1915, and to 300,000 tons (esti- 
mated) in 1916. An output of 500,000 
tons of ammonia was anticipated for 1917 
containing 100,000 tons of nitrogen; at 
the same time 700,000 tons of sulfate of 
ammonia (140,000 tons of nitrogen) and 
400,000 tons of calcium nitrate (80,000 
tons of nitrogen) were expected to be 
produced, the total containing 320,000 
tons of nitrogen. This exceeds by 100,000 
tons the entire consumption of nitrogen in 
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THE No. 51 UNIVERSAL pees WORKER is the 
most wonderful wood working machine you have 
ever seen. 26" band saw, 8° jointer, reversible 
sin ondiedeon. saw table and borer all in one. 
for special catalog describing it. Also ask for 
catalog of saws, saw tables. 
jointers, vanety wood 
planers, swing saws, disk 
ers. 


THE CRESCENT MACHINE CO. 
230 Main St. , Leetonia, Ohio, U.S.A. 
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All Kinds-—Small 
The most accuate made and prices 
reasonable. We carry a complete 
line of gears In stock for immedl- 
ate shipment. Can also quote on 
<pecial gears of all kinds. Send as 
your inquiries. 


Write for Catalogue 


CHICAGO STOCK GEAR WORKS 
20 So. Fifth Ave. =: 











WELL "="WELL| 
Own a machine of your own. Cash or eaty 


terms., Many styles and sizes for all 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














Germany in 1913. 
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| for Outrigger hoists. Faster than Elevators, and holst 
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Providence, R. 1L., U.S. A. 
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The ACME Trade Mark 
Symbolizes Dependability 


Consider the combined perfections that the Acme represents. 


Here is the motor truck that brings you at once, all of the units to which 
the engineering world has accorded full 100 per cent. 


Here is the truck that represents the best creative efforts of sixteen master 
makers. Great factories each specialize — concentrate —on only one of the 
Acme’s service-giving features. 


Can you doubt the dependability of such a truck as the Acme? 


THE SAFETY FACTOR 


Acme engineers built the powerful Acme to a definite standard of over- 
strength. Vital parts are stronger than rated capacity requires in ordina 
haulage. And each of the four Acme models—one, two, three and one-half 
and four ton—is over-sized in both capacity and dimensions. 


Into this standardized truck leading engineers built service, safety, 
economy. Here is balance that enables the Acme to run more miles 
on less gas, and use a lighter mixture. Exceptionally light on’ tires, 
Timken Axles due to absence of rigidity. 


Timken Bearings 
Timken Worm Drive 





Acme Proved Units 





Pierce Governor ° Te 
Detroit Springs This Book Will Interest You 

Rayfield Carburetor The new Acme book is literally “A Pointer to Profits.” 
Cotta Transmission Contains data important for all truck users to have. We will 
Stewart Vacuum Feed ‘ : ‘ ie 

Hayes Artillery Type Wheels mail you a copy if you write on your business letterhead. 
Long Truck bd Radiator ¢ 

Ei High Tension Magneto i 

n— <= ACME MOTOR TRUCK COMPANY 


Pressed Steel Frame EE aS ~ 4: . 
Shae Senn, Cekanendh Caledon 191 Mitchell Street, Cadillac, Mich. 
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Electricity has leveled out the 
Continental Divide 








Notable G-E 
Steam Road 
Electrifications 
1896— Baltimore & Ohio 

Tunnel 
1906— New York Central 
Terminal 
1906— West Jersey & 
Seashore 
1909— Great Northern 
1910—Detroit River 
Tunnel 
1911—Southern Pacific 
191 3— Butte, Anaconda 
S Pacific 


1916—Chicago, Mil- 


waukee & St. Paul 








4 1917—Victorian Rail 
\ ways, Australia 
al\ 









IGH among the bald peaks of the Montana Rockies, 
6,000 feet above the sea, the high-speed, smokeless 
passenger trains and record-tonnage freight trains of the 
Chicago, Milwaukee & St. Paul wind their way up and over 
the Continental Divide, under electric power. These trains 
cross four hundred miles of the same mountain ranges that 


years before meant weeks of perilous travel to horseman of". 


prairie schooner; over the same tracks wherea few months 
before giant steam locomotives had faltered on the up-grades 
and heated their brakes to redness while descending. 


To build the huge hydro-electric gener- 
ators that convert the enormous power 
of the Upper Missouri into electric cur- 
rent for this electrification project,and 
to design, build and install an ex- 
tremely high voltage long distance 
transmission system, dotted with many 
sub-stations, would have presented 
grave difficulties to an organization less 
experienced than the General Electric 
Company in large undertakings of this 
character. This company accepted its 
stupendous task with confidence in the 
outcome. Conservation of approxi- 


Half a hundred G-E electric locomo- 
tives are daily climbing the Continental 
Divide, making faster time than their 
steam predecessors, hauling heavier 
loads, and by means of regenerative 
electric braking on the down-grades are 
returning power to the wires, effecting 
vast economies. 


Immune to the biting cold that freezes 
motion from steam locomotives, freed 
from carrying tons of fuel and water, the 
trans-continental electric locomotive 
is now a 3,000 horsepower reality— 
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mately half a million tons of coal a year another General Electric Company 
is one of the epoch-making results. achievement. Ki 
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Our subscribers are requested to note the expiration date 
that appears on the wrapper in which they receive their 

pies of ScimNTIFIC American. If they will send in 
their renewal orders at least two weeks prior to the date 
of expiration, it will aid us greatly in rendering them 
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NOTICE TO READER 


When you finish reading this magazine, place a one-cent 


to any postal em: ee, 


our soldiers or 


A. 8. Burieson, P 
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The Bearing that 
Tomorrow’s Farmer 
will hank on 


ITH every industry of man speeded to 

meet the needs of a world of war, 
the quite usual importance of harvests has 
been multiplied a thousand fold. 


Already increased acreage has been sown 
and other thousands of acres cleared for 
planting. It is in this huge work that the 
tractor will come to its own. 





Tractors have come to stay. And the char- 
acter of the work they are to do emphasizes 
the need for perfect machines. Nothing 
cheap, nothing flimsy can stand the strain. 
In gruelling service, day and night, one season 
upon another they must stand up. 


The wearing parts—where friction is born— 
will be protected with ball bearings. And 
they will be dependable bearings of proven 
efficiency under abnormal service conditions. 


It’s interesting to know that because of past 
performance Hess-Bright Ball Bearings are 
the natural choice for this service. And their 
reputation and the manner of their making 
will not fail. 


THE HESS-BRIGHT MANU- 
FACTURING COMPANY 
Philadelphia, Pa. 
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“Where Performance takes Preference over Price 














